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Only the BEST is trade marked No. F-30 


Welder’s 

Gloves 
Over 50 Years of Quality and Protection 


Catalog No. 24 includes leather gloves, protective 


sleeves, bibs, coats, capes, “spats’’, etc 


No. 401 
Welding 
Hand Shield 


No. 600 
Welding 


No. 406 Welding Helmet Helmet 


No. 24) describe these and over 20 other styles of Welding Helmets 


Bulletins No. 39 and No. 47 (and Catalo 


No. F-500 
Headrest Goggle 


Monarch® 
F-300 Face Shield 


Safety 
Hats & Caps 


~ 


Bulletin No 4) tells about 4 famous Monarch Face 


Shields and their many accessories 


Bulletin No. 29 describes this and No. F-450, the safest, 
finest welding goggles made 


Bulletin No. 45 describes exclusive features, 10 reasons 


why they're better for you! 


THEY LEAD IN SALES... No. 4R 


because they LEAD IN QUALITY! 


The name FIBRE-METAL stands for highest quality . . . quality preeminent 
in the field of welding and safety . . . based on broadest experience and con- 
tinuing research to produce the kind of equipment that gives maximum pro- 
tection to the welder... along with the comfort and “work ability” that 
enable him to produce more work per day. Ask for Bulletins... or order 
by number. 


ALL-Insulated EUREKA Holder 


Bulletin No. 33 describes its unique features and 
Bulletin No. 25 describes the famous SIMPLEX Holder! 
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THE WORLD'S LARGEST MANUFACTURER [ia 
OF SUPERIOR PROTECTIVE EQUIPMENT 


Sold Everywhere thru leading 
Distributors ond Decler: 
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Don't overlook the big factor of 
speeding your welding operations. 
You ll be amazed at the savings made possible 
by fully automatic welding, using your own 
men to successfully do higher quality welding 
No special experience necessary 


It’s vitally important today to in- 
vestigate new and better ways of 
speeding production. The advantages 
to be gained with automatic welding can be 
measured to show how Hobort's new, faster 
method of fabrication can lower your costs. 


Makes quick work of cutting 
and gouging of all metals using 
carbon arc and compressed air 


Hobart’s Carbonair has been specially de- 
signed with plenty of power for fast cutting 
and gouging. Eliminates necessity for oxygen 
and acetylene tanks. Removes defects in cast- 
ings, cuts gates and risers—cuts ferrous and 
non-ferrous metals the easy way in preparation 
for weldments. Write for bulletin A-365-E. 


CARBONAIR CUTTING and GOUGING Simm 


NEW SIMPLIFICATION 
OF AUTOMATIC 
WELDING SPEEDS WORK 
..- LOWERS COSTS! 


No complicated setups. No troublesome 
electronic or delicate electrical controls. The 
new Hobart ‘Simplified’ automatic welder is 
definitely a valuable cost cutting tool in small 
shops as well as the larger plants in offsetting 
rising costs. 


Why not check the coupon now, and get com 
plete information on the new automatic welder 
to see how profitably it can work for you 
no obligation. HOBART BROTHERS CO., BOX W/J-76, 
TROY, OHIO, phone 21223, one of the world's 
largest builders of arc welding equipment 


MPANY, BOX W476, TROY, OHIO, USA. 
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HOBART’S New...faster 
WELDING ELECTRODES 


You ll like these new, faster electrodes. All! 
Hobart electrodes are precision made, 
rigidly inspected and tested to assure uni 
form high quality. You'll never know the 
reo! difference in electrodes until you ve 


tried Hobart. Write for complete catalog 
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Continuously adequate respiration is vital to life and recovery — that is why various 
Bennett Pressure Breathing Units are equipped with regulators made by NATIONAL 
of California 


The Bennett Valve, originally designed for aviation high altitude 
research, is the heart of all Bennett Pressure Breathing Units. 
This valve is a unique flow-sensitive mechanism which permits 
the patient to actuate the unit in his own natural breathing pat- 
tern; or—to be resuscitated automatically if his breathing falters 
or stops. Various Bennett Pressure Breathing Units are manufac- 
tured by V. RAY BENNETT AND ASSOCIATES, INC.—he- 
cause the very best and most dependable pressure regulators are 
vital in such life-sustaining units, this fine and experienced man- 
ufacturer has standardized on the dependable regulators made 


by NATIONAL of California. 


The depiidability, the long life and pressure accuracy of these 
regulators have made them the choice of the vast majority of all! 
life-saving equipment manufacturers and these, also, are the 
soundest reasons why anyone employing cylinder gases in the 
welding industry will receive maximum satisfaction from these 
internationally known products. 


The Bennett Pressure Breathing Unit—a complete hospital re- 
suscitator and respirator—regulator by NATIONAL of California. National 
L. callfernia 
We cordially invite you to write today — for free copy of a beautifully illustrated, 44 page brochure. 
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In Canada, made and wild b 


110 Industry Street, Torente 15, Ontario 


are Standard 


MALLORY 


Designs... 
And Cost Less ! 


Bus about any resistance welding electrode 
you may require . . . straight, bent, long, short, 
irregular you ean find in the extensive 
family of Mallory designs. 


There is an almost unlimited selection of 
Mallory Standard Electrodes which can be 
made up promptly from existing designs, using 
ay ailable tools. ‘This group ine ludes single-bend 
and double-bend ty pes which are produc ed by 
exclusive Mallory techniques to develop maxi- 
mum strength and hardness with fluted 
cooling holes and cooling tubes bent in place.* 
Also available are many odd shapes for weld- 


ing in corners, inside channels and in other 


hard-to-reach spots. 


Johnsen Matthey and Mallory, Lad., 


Serving Industry with These Products 


Electromechanical— Resistors Switches Television Tuners Vibrotors 
Electrechemical — Copacitors + Rectifiers Mercury Batteries 


Metellurgice!— Contacts Special Metals and Ceramics Welding Materials 


MALLorY 


MALLORY & CO., Inc., INDIANAPOLIS 6 INDIANA 


Fer information on titanium developments, contact Mallory-Sheron Titanium Corp., Niles, Obie 


Chances are you can get electrodes fromMallory 
which fit your application exactly . . . with 
prompt delivery at a price that provides 
substantial savings over custom-made designs, 
All are made to highest standards of precision 
workmanship, using alloys and methods devel- 


oped during Mallory’s quarter century of 


leadership in the resistance welding field. 


Write today for a copy of the latest Mallory 
Resistance Welding Catalog listing the com- 
plete line of electrodes, holders, seam welding 
wheels, dies, forgings and castings... or get 


one from your local Mallory welding distributor. 


*Patent No. 2.480.090 
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ONE wide-range 


BLOWPIPE 


handles EVERY welding 
and heating job 


NO OTHER SINGLE BLOWPIPE OFFERS 
THIS EXTENSIVE RANGE! 


Anyone whose daily work includes welding and heating will readily 


appreciate the amazing wide range and versatility of the new OxweLp 


W-45 Blowpipe. Its 18 head sizes (2 to 300 cu. ft. per hr. capacity ) prov idé 
a perfect flame for every metal thickness, Light sheet to heavy plate, 
one blowpipe does it all! 

From chrome-plated tip to offset hose connections, the W-45 shows the 
results of over a decade of development work by Linpe engineers. Its 
exclusive “jifly-lock” heads, “form-fit” handle, and advanced styling are 
as modern as guided missiles and atomic power, “O” ring gas seals, flame- 
stabilizing mixers of improved type, and many other innovations put this 
blowpipe far ahead of the field in economy, ease of operation, and low- 
cost maintenance. 

See for yourself how you can enjoy tomorrow's operating standards 
today with an Oxwetp W-45 Blowpipe. Ask your Linpe representative for 


a demonstration, or write for free booklet, F-8684. 
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CW AS Cutting Attachment adapts the W-A5 Blowpipe for 
cutting steel up to 8 inches thick, 


Linde Air Products Company 
A Division of Union Carbide and Carbon Corporation 
BGO East 42nd Street New York 17,N.Y. 


Offices in Other Principal Cities 


In Canada: LINDE AIR PRODUCTS COMPANY Trode-Mork 
Division of Union Carbide Canada Limited, Toronto ca 
(formerly Dominion Oxygen Company) 


The terms “Linde” and “Oxweld” are registered trade-marks of Union Carbide and Carbon Corporation 
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For metal arc welding — tnco “137"* 70,30 copper- 
nickel welding electrode For inert gas welding ~ Inco “67""* 70/30 


copper-nickel filler wire on spools for consumable 
electrode process. Also in straight cut lengths for 
tungsten electrode process. 


Weld copper-nickel alloys 


soundly all three methods 


Take your pick of the common welding processes 


When you use these Inco welding products, you're 
on your way to sound, ductile, corrosion-resisting 
welds in 70/ 30,80 /20 or 90/ LO copper-nickel alloys. 

Welds of predictably good quality! That's be- 
cause of the carefully controlled composition of 
flux and filler metal. 


Inco research makes available detailed proce- 
dures for their use. 


Send for this new booklet 


“Inco Welding Products” describes all the Inco 
electrodes, wires, rods and fluxes. Gives recom- 
mended applications .. . index of Government and 
Engineering Society specifications . . . information 
on electrode requirements for various joint designs 

. and much more. For your copy of this useful 
booklet. just write: 


THE INTERNATIONAL NICKEL COMPANY, INC. 


= 67 Wall Street New York 5, N. Y. 
NCO. WELDING PRODUCTS 
For oxy-acetylene welding — “47"* 70 30 cop- Wires Fluxes 


per-nickel filler rod and Inco — flux *Trademark of The International Nickel Company, Ine. 
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KNOWLEDGE—THE KEY TO PROGRESS 


In this technical age, continuing education is the key to per- 
sonal and industrial advancement. This poses the problem of 
disseminating the accumulated knowledge to those in need of it. 

In welding, the leading source of knowledge is the AMERICAN 
WELDING Society. Some five hundred AWS technical committee 
members are actively devoting their time to the preparation of new 
data, and to the review and revision of the existing AWS publica- 
tions. These publications, numbering in the fifties at present, are 
widely accepted. 

But this is not enough! The problem is very much like church 
attendance. Each Sunday, those who have accepted religion at- 
tend services Sut it is probably those who do not actively par- 
ticipate in these services who need spiritual guidance the most. 
The same applies to welding. The members of AWS can keep 
informed about the latest technical developments by availing 
themselves of its many publications. Those outside the Socrery, 
however, may not be fully aware of this invaluable source of 
knowledge 

Here then is our problem of education in welding--how best 
to disseminate the technical data so carefully assembled by your 
Society to those who will benefit the most. The problem is a large 
one which calls for the concerted efforts of every member-—not 
only those working on the committee This is vital for the 
widest possible dissemination of such knowledge to assure that all 
who use welding may be fully informed on the proper and most 
effective application of the welding Processes 

How, one may ask, can I contribute to (and benefit by) this 
work? 

To begin with—-if you are an AWS member are you fully 
aware of all of the technical publications of the Sociery and are 
Having learned of these 


you using them to your best advantage 
\WS publications, take every opportunity to spread the word 
about them far and wide. In this manner you will assist the weld- 
ing fraternity in its growth and the attainment of its goal—the 


promotion of the sound use of welding 


1. N. Kugler 
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this miller AE 


The man's right of course, and here's why: As a welder, it provides a full 200 amperes 
of ac welding current . . . handles ac or ac-de electrodes up to 3/16”. As a power 
plant, the rotating field design generator — coupled to Onan CK engine — supplies 
4500 watts of 110/220 current; or, 1000 watts of de power while welding. Water- 
proof and light weight (435 Ibs.), the AEA-200-L offers easy portability, all-weather 
operation and real versatility. Rubber-tired running gear and road trailer available. 
Model AEA-200, without auxiliary power, weighs 420 Ibs. Larger engine driven units 
to 350 amperes with generator output of |OKW. 


_»- if it’s MILLER you know it’s the finest... 


miller 


ELECTRIC MANUFACTURING CO., INC. 
APPLETON, WISCONSIN 


Distributed in Canada by Canadian Liquid Air Co., Ltd., 
Montreal, P.Q. 


c 

LC MILLER ARCWELD welding electrodes are 
worthy of the MILLER name and 
reputation. Ask your distributor for some 


. you'll like the job they do. 
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Fig. 1 Typical piping 
installation in an atomic 
facility 


ROOT PASSES IN STAINLESS STEEL 
WITH NEW INERT-ARC PROCEDURES 


Vew lechnique makes it possible to oblain satisfactory uniformity 


of inner weld surface with comparative ease 


BY E. B. LAVELLE, L. H. RASMUSSEN AND E. M. KUCHERA 


Introduction 

Because of the high quality required for radioactive 
chemical plant installations, the item of more effective 
methods and techniques for joining piping systems with 


E. B. LaVelle is Senior Welding Engineer, General Electric Co., Hanford 
Atomic Products Operation, Richland, Wash.; L. H. Rasmussen ie Weiding 
Superintendent and E. M. Kuchera ie Welding Inetructor, |. A. Jon 
Construction Co., Richland, Waal 


Presented at 1956 AWS National Spring Meeting in Buffalo, N. ¥Y Ma 
7-11 
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welds of very high quality receives constant attention 
Figure | illus- 
piping 
ice, become so 


from those responsible for such work 


trates the complexity of certain installations 


which, when once in place and in ser 


radioactive that contact maintenance is not possible, 


Failure of one of these pipelines in this location means 


loss of the line. For this reason there is a constant effort 


to devise more effective means of joining austenitic 


stainless steel piping 


Root Passes 
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lor some time at Hanford Atomic Products Opera- 
tion a new technique has been in use for joining austen- 
itic stainless steel weld joints at the closure pass; in 
this case 18-8 alloys. This method has been used at 
other sites, but to our knowledge, has never been 
described in print. This paper is an effort to describe 
this method with full credit being extended to those who 
may have cooperated in originally developing its 
practicability. On the basis of observation and 
experience it is believed that this method merits some 
consideration in comparison with other and more 
standardized procedures which are being used widely 
at present. The primary benefit derived from use of 
this technique is that satisfactory uniformity of inner 
weld surface can be obtained with comparative ease. 
It is almost the equal in ease of application with proce- 
dures which involve placement of consumable inserts 
which require merely tracking the are along the joint. 
This method requires the use of filler material in rod 
form which adds an additional factor to the control 
technique. 

Several procedures and techniques for making 
satisfactory root pass welds in butt joints with the 
inert are are being used currently. Fundamentally 
they fall into the following classes: 


1. Beveled open-joint., 
2. Consumable-insert beveled or U-grooved., 
4. Closed-joint beveled or U-grooved, 
1. Closed-joint beveled or U-grooved with edge 
rolled down 
Closed-joint with abutting edges specially 
machined to provide additional filler metal to 


the weld puddle. 


One unsatisfactory feature inherent in all of the closed 
joints welded without filler metal is that closure pass 
There 
may be several explanations for this condition, although 
there is widespread feeling that it may be due to a fully 
austenitic weld bead deriving from base material 


welds are susceptible to center-line cracking. 


composition 

Only the beveled open-joint welded with filler metal, 
or the consumable-insert joints, can be made with 
ferrite-controlled compositions to resist cracking of the 
closure pass welds. Crack-free closure welds cannot 
he predicted with closed-joint welds made in austenitic 
stainless steels of certain composition ratios. 

One outstanding advantage of the method to be 
described over the closed-bevel joint is that a controlled- 
ferrite composition can be introduced into the weld 
area, It is thus possible to predict crack-free welds in 


fully austenitic stainless base materials. In this 
characteristic the method is the equal of the consum- 


able-insert: method 

Varied fabrication conditions may effect the practica- 
bility of various welding procedures and techniques. 
Among these are: 

1. Proficiency level of the welders using the various 
techniques, 

2. Complexity of arrangement of the weldment 
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components. This may make impractical the detailed 
machining and fit-up necessary for certain joint 
procedures and techniques. 

3. High nickel content of austenitic stainless stee! 
base material may lead to austenitic cracking and 
require open butt welding technique so that ferrite 
can be caused to form in the weld through control of 
filler metal composition, 

The reasons for developing a new joint root welding 
procedure and technique were: 

|. The closed single-V double-bevel joint in piping 
requires an extremely high degree of skill to consis- 
tently execute satisfactory closure passes. 

2. The wide-open joint, single-V double-bevel joint 
requires a similar ability. 

3. The belief in certain quarters that the consum- 
able-insert joint must be assembled with great accuracy 
of machining and fit-up. 

1. The complexity of certain piping installations 
which make the specially machined joint inapplicable 
in many field fabrications. 

The flexibility of the technique and procedure 
proposed lends itself particularly well to applications 
where high quality is essential. 


Fundamentals of Proposed Procedure 


The fundamentals of this method are as follows: (1) 
Purging with argon. (2) The joint is tacked securely 
at a spacing slightly less than the diameter of the filler 
rod to be used. (3) The filler rod is held down firmly 
into the joint reot and tangent to the pipe at that point 
(4) The are is concentrated on the end of the filler rod 
at the point where it is held tightly against the joint 
root. (5) The are is held as short as possible ('/. in 
appears to be best). (6) The are is traversed along the 
joint to form the root closure weld, 


Details of Preparation 

Before any tacking or welding is done, all surface 
oxides should be completely removed for a distance of 
at least '/, in. from the joint edges. If this is not done 
oxide formations may hinder surface melting and proper 
placement of the molten puddle. This results in an 
irregular inner surface on the weld and may interfere 
with connections to tack welds, It is essential that the 
inner surface of the pipe or tubing to be joined be clean 
and bright where the molten metal may encounter it 
After mechanical removal of oxides any inner portion 
of the piping exposed to the purging atmosphere must 
be thoroughly degreased with a chlorinated solvent in 
order to prevent atmosphere contamination 

Before tacking is done, the pipe must be purged 
Purging is done in the customary manner by introduc 
ing inert gas into the interior of the pipe being welded 
By using one of the standard devices now in wide use 
for localizing the purging atmosphere around the joint 
to be welded, the expense of purging the inside of the 
joint can be substantially reduced. Explanations and 
illustrations of such devices have been thoroughly 
covered in technical articles within recent years. 
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The purging atmosphere may be either argon, nitro- 
gen or helium, with argon preferred, and the purge 


must be complete before welding is started. Helium 


appears to reduce the surface tension on the inner sur 
face of the weld puddle 
purged surfaces have been observed although greater 


Extremely smooth helium 


danger exists of obtaining irregular inner surfaces if 
helium is Another effect that is 
sometimes noted when purging with helium is the very 
marked depression which is left in the inner surface 
center of the weld if the are is accidentally extinguished 
in the center of the joint, rather than having been 


used detrimental 


brought out onto the side of the joint kerf and ther 
Such a depression on a helium-purged surface 


broken 
is shown in Fig. 2. It is more difficult to restart the 


weld at such locations and obtain assurance of complete 


penetration through the depression than is the case 


when argon is the purging atmosphere 
Electrodes should be kept free of contamination and 
sharpened to a Pointed thoriated-tungsten 


alloy electrodes concentrate the arc heat more than do 


point 


pure tungsten electrodes, make it possible to contro! 
the molten weld puddle more effectively and reduce 
tungsten contamination in the weld, Electrodes should 
be extended beyond the nose orifice of the torch only far 
enough to give adequate visibility. 

Whether tacking or welding, the are should always 
be started on an “are-striking’”’ bar which may be made 
of flat copper bar formed to the contour of the pipe and 
held with spring-loaded clamps immediately adjacent 
tothe joint. If this bar’ is moved along with the weld 
to all points where the are must be restarted, considera 
ble damage to the base material surface outside the joint 
may be avoided An alternate to this device is that of 
forming a thinner piece of copper to the contour of the 
pipe, spring-loading it and moving it to the side of the 
joint The 
lished on the copper and then brought over onto the 


This is illustrated in Fig. 4 are is estab 


seam without contacting the work surface 

It is always essential to have clean filler rod ready 
for use. Filler rod must be in a deoxidized and clean 
as it is brought to the weld puddle by the 


obtained if the 


condition 


operatol Most satisfactory results are 


rod is cleaned just prior to use If the cp rator’s hand 
and the grease has contaminated the filler 


will be offered to 


are greasy 
rod, some interference moothness of 
the welding operation 

One example of the welding current to be used is that 
10 stainless pipe With the 


than in. and using a 


for a 3-in. Schedule stee] 
joint spacing at slightly less 


an 85 to 05 


imp current range 
DCSP 


in. diam filler rod 


with direct current straight polarity is prope! 
The exact current setting depends upon the preference 
although the need 


veld 


of the individual operator current 


to obtain a satisfactory inne! 


not be too exact 


surface 


Joint Details 


The joint preparation for this technique is a straight 
» deg on each abutting member 


standard bevel of 37 
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Fig. 2. Depression in helium-purged inner weld surface 


Fig. 4 Stainless steel pipe ready to weld in vertical position 


with the bevel coming down to a feather edge. Offset 
in alignment of abutting member and root spacing, 
within certain limitations, are almost automatically 


overcome by use of the technique to be deseribed, 


There is a variance of opinion among some operators as 


to whether the feather edge should be maintained or 


whether the edge should be struck off slightly with a 
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Fig. 3 Pipe joint edge preparation ay 


file. Actually there is no difference whatever in the 
technique used whether the edge is feathered or not. 
However, the edge should definitely not be over '/¢ in. 
on the nose of each abutting member. The whole 
technique is pointed toward melting the filler rod into 
the joint. The joint landings must be thin enough that 
they will readily accept the molten filler rod material, 
merge with it and not require any arc dwell on the weld 
puddle in the local area. 

Figure 3 illustrates the range of edge preparations 
which have been found most successful for application 
of this technique. The pipe on the right has been 
beveled 37'/, deg to a feather edge and has been left 
as it came from the beveling machine with the exception 
that the wire edge has been struck off with a file. The 
other pipe has had the edge struck off until a flat surface 
approximately | in. wide is presented to the joint 
Both preparations have been used with great success 
and it is difficult to say which is superior. The pref- 
erence of the authors is for the feather-edge joint. 

Joint spacing should be just slightly less than the 
diameter of the filler rod to be used for the closure pass 
However, it is not essential to attain complete accuracy 
of root spacing when the joint is tacked for welding 
The filler rod normally used for this technique is */~ in 
diam, but the technique can be used just as easily when 

« or '/ in. diam rods are used, if proper joint spacing 
is used to accommodate them 


Technique for Closure Pass 


For the operator to assure himself that there is 
intimate contact between the filler rod and both sides 
of the joint kerfs it is necessary to hold the rod into the 
joint with enough pressure to cause it to bend slightly 
This rule holds irrespective of rod diameter, '/\, */ or 
'/,in. The rod being held tangent to the circumference 
of the joint at the end assures the operator that the 
melted metal from the rod end will contact only mini- 
mum area of joint material, This results in maximum 
heat concentration and greater speed. 

Figure 4 shows a 3-in. Schedule 40 stainless steel pipe 
tacked and ready to weld in the vertical fixed position. 
The fixture which supports the pipe while it is being 
tacked must be very rigid and positive, and the spacing 
wedges or wires should be placed in such a manner that 
they can be easily withdrawn without damaging the 
prepared edges of the joint. One tacking procedure 
involves lightly clamping the pipe ends to the holding 
fixture. The spacing wires or wedges are then worked 
into the joint until the spacing is proper and two tacks 
are then made on opposite sides of the joint. Additional 
tacks should be placed, separated by approximately 90 
deg for pipe of diameter range of 2-to 4-in. Pipe of 
larger size must be tacked at closer intervals to prevent 
excessive closure of the joint in process of welding the 
Experience will indicate the requirements 


Tacks should be from */, to °/, 


closure pass 
for specific pipe sizes 
in. in length to maintain greatest uniformity in inner 
weld surface after the joint is completed 
prefer to make one of the tacks at the extreme bottom 


Some welders 
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Fig. 5 Stainless steel pipe ready to weld in horizontal 
position 


Fig. 6 Horizontal pipe with closure pass one-half welded 


of the pipe. When vhe joint closure weld is- made, the 
weld can then be started on the end of the tack which 
will be slightly past bottom center. However, it is 
quite easy with this method to start the closure pass at 
the extreme bottom without a tack in that area. The 
filler rod in the illustration is in the proper position with 
relation to the pipe axis and the joint kerf. As men 
tioned previously, enough pressure has been applied to 
the filler rod to cause it to bend slightly. It is evident 
from the photo that a slight angling of the filler rod 
would make it possible to bridge a smal! gap in the 
joint if the space between the abutting edges were to he 
slightly greater than the rod diameter 

The electrode is directed toward, or slightly ahead of, 
the axis of the pipe and is held in such a manner that 
the are plays directly on the end of the filler rod being 
held down tightly in the joint. As the weld progresses 
it is necessary to rotate the torch body slightly in the 
hand in order to constantly incline the electrode in the 
same direction with regard to the pipe axis. Any 
departure from this rule causes an irregular are with 
consequent loss of weld control. 

If the are is permitted to dwell at any location, the 
greater heat concentration makes the molten metal 
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much more fluid. Hence, there is less possibility ol 


maintaining a smooth and uniform weld surface. A 
ste udy, even progression of the are is the ideal condition 
to be attained. The welder’s hand in Figure 4 
supports the torch more effectively by knuckle contact 
on the jig member, so that a steady minimum length 
are can be maintained while the joint is traversed 
Other welders have preferred to extend a finger and keep 
it in contact with the pipe For this type of welding 
some welders have found that changing the head angle 
of the torch has resulted in greater ease of welding 
The angle of the torch head should be such that it is as 
easy tor the welder to point the electrode directly 
toward the axis of the pipe from the bottom as at top 

Figure 5 shows a tacked pipe in the horizontal fixed 
position and ready for welding of the closure pass 
Although not visible in the photograph, the joint on 
the side away from the weld to be made first should be 
covered with a strip of masking tape to prevent the 
undue loss of inert gas through the open weld jot 
A variation of the previously described method of 
holding the filler rod is obtained by bending the filler 
rod into the configuration shown. If this is done, it I» 
relatively easy to weld one-half of the closure pass, 
proceeding from bottom to Lop, without extinguishing 
the are. The filler rod is formed to fit around the pipe 
in the weld groove with the end of the rod landed at the 
bottom of the pipe where the weld is to be started. The 
curvature of the rod should continue at least half-way 
around the pipe with the balance of the rod projecting 
out past the welder’s hand Thus, when the are ts 
started at the bottom of the yomnt it can be continued 
around the pipe until the closure pass is half completed 
At the same time, the filler rod will be in a convenient 
position to move toward the weld puddle should this 
be necessary. Inasmuch as the filler rod is already 
down in the groove of the joint, it is only necessary to 
slide it into the weld puddle should additional filler 
metal be needed, and it will be found that filler metal 
can be added in this manner with extreme accuracy 
An additional virtue ol this method is that the welder’s 
hand which holds the filler rod need move little, if any 
from its original position. With present conventional 
filler rod techniques it is necessary to move the filler rod 
hand to a considerable extent which tends to make the 
operation more complicated, tiring and difficult The 
procedure of forming the filler rod can also be used for 
the fill passes. This will considerably improve the 
accuracy of adding filler material at the proper place, at 
the proper interval. The torch in the illustration is in 
the proper position for starting the weld. Some welders 
prefer to wear a small wooden fingerstal! on one of the 
fingers of the torch hand. This serves as an additional! 
support for the torch and adds considerably to the 
welder’s ability to easily maintain a very short are 
while the joint is being traversed 

If the proper technique is observed there is litth 
danger ol “ suck-back”’ at the bottom or excessive 
“drop-through”’ at the top of butt welds in horizontal 


fixed-position piping 
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It may be necessary for the operator to stop the weld 
several times in order to shift his body position and 
obtain better visibility of the weld. However, most 
operators attempt to get their arms body and head in 
a position which will permit them to start the weld in 
such a manner that they can complete one half of the 
closure weld without ‘ xtinguishing the are 

Figure 6 shows the same pipe but with the position 
of filler rod and welding torch simulating the approach 
to the completion point of one half of the joint. It will 
be noted that the filler rod is in approximately the same 
position with relation to the pipe, as when the are was 
started at the bottom 

The direction of pressure ol the filler rod end on the 
pipe will change as the rod is consumed by the are while 
it progresses around the pipe. If it desired to stop 
the weld at any point in the joint the toreh should be 
slowly withdrawn to extinguish the are with the filles 
rod still held in the weld puddle. ‘The filler rod is shown 
fused to the closure we ld after the are has been with- 
drawn. If the rod is left fused into the weld puddle it 
will be very easy to restart the are on the rod at that 
location and continue the weld This permits continua- 
tion of the closure pass and a very smooth bead on the 
inner surface at the point of restarting. At the top of 
the pipe where the filler rod must be removed it is best 
to slowly withdraw the ar vhiile progressing at a 
gradually increasing speed along the side of the joint 
kerf. If the are is abruptly extinguished, shrinkage 
holes, cavities and crater crack may result The are 
should be extinguished by gradu extending the are 
length until the molten weld puddle has solidified and 
the are is finally broken, while the weld is brought out 
slowly onto the joint kerf. If the are is drawn off on 
the exterior surface of the pipe an unsightly are sear will 
result and this must be ground off if the pipe ts a com 
ponent in certain critical veldment 

There is one marked departure in this technique when 
compared with other methods. No attempt 1s made by 
the operator to concentrate on the following lip of the 
weld puddle as is invariably the rule ith other welding 
techniques Whole attention is given to proper 


melting of the end of the filler rod so the inner weld 


surface will be as desired Che exterior surface of the 
closure pass is of relative unimportance and if slight 
irregularities exist they wall be orporated into the 
following fill pas The condition of rough exterior 
surfaces of closure layers has not been encountered 


except for the very primary work done by individual 
operators as they are troduced to this technique 


<iomatic that ul the melting of 


It appears to be almost 
the filler rod is properly done, the exterior form of the 
closure layer will be such as to lend itself well to fusing 
with the fill pass layer when the next veld deposit is 
made 

\ little practice Will make it ¢ ident that there is a 
relation between the outer form of the weld bead and 
the contour of the inner surtace Ordinarily, a convex 


outer surface indicate i convex mner weld form, while 


a slightly concave outer surface usually will be accom- 
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Fig. 8 Interior surface of root pass 
made in horizontal fixed pipe 


panied by a flat inner surface. A very heavily concave 
outer surface indicates that there has been excessive 
are dwell and that the inner surface will also be concave 

Figure 7 is an illustration showing the appearance of 
the exterior surface of a root pass weld. As previously 
mentioned, an important part of this technique is to 
avoid concentrating attention on the following lip of 


the weld puddle as is common practice, and to focus the 
effort at the point of melting on the rod itself, disregard- 
ing to a large extent the form of the finished root pass. 
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It is conceivable that if the current were exceptional|y 
low, there might be slight cold laps at the outer edge ot 
the root pass. However, these have not been noted 
with fluid-penetrant tests that have been made during 
our work with this technique. 

An interior surface view of a root pass made with the 
technique which has been described is shown in Fig. 8 
Such smoothness and relative uniformity is readily 
attained with a very minimum of training. The 
normal inner surface is one which will be either flat or 
slightly convex. Slightly depressed areas are rarely 
observed. These do not occur in welds made by 
operators who have become thoroughly proficient with 
the method and depressions can be easily avoided if 
the technique is thoroughly understood. 

Closure passes and following passes should be 
thoroughly cleaned with a stainless steel wire brush 
before following passes are applied. Oxides may be 
removed with much greater ease if the welds are 
brushed while hot. Any oxides that cannot be removed 
by brushing should be filed away or removed by other 
mechanical means. 


Fig. 9 Relative position of filler rod and 
electrode for fill passes 


Fig. 10 Surfaces of piping butt welds finished by standard 
fill pass and by ‘wash pass” welding 
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Fig. Exterior surface of closure weld 


Fig. 11 Comparison of weld-side surfaces of closure welds 
in stainless steel plate 


Fig. 12 Comparison of inner- or far-side surfaces of 
closure welds in stainless steel plate 


Technique for Fill Pass 

On the fill pass which follows the closure pass, it is 
particularly important to avoid concentrating too much 
heat at any one location. Should this oecur, the weld 
puddle may melt through the first pass and form lumpy 
irregular protrusions through the inner surface of the 
closure weld, if this occurs at the top or sides of a 
horizontal fixed pipe. Penetration through the first 
pass at the bottom of the pipe may result in severe 
depressions in the inner weld surface goth conditions 
nre bad for certain services In the range ol 2- to f-inh 
Schedule 40 stainless steel pipe a in. filler rod should 
be used for fill passes After the weld puddle is estab 
lished, the electrode should be moved from side to side 
of the joint as the weld progresses and the filler rod 
should be added just as the are and the weld puddle 
come to the edge of the kerf on each side Figure 9 
illustrates proper relative position of the electrode and 
the filler rod at the side of the joint. The are should 
progress in a saw tooth motion along the weld joint but 
the filler rod should be alternately inserted into the 


weld puddle as the are approw hes each side of the kerf 
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and be quickly and smoothly withdrawn as the are 
moves rapidly across the face of the weld to the other 
side of the joint. If the arc must dwell at any place on 
the weld puddle while the filler rod is used to obtain the 
proper amount of fill, it should be on the sides of the 
kerf and never in the center of the puddle where excess 
penetration or melting may deform the inner surface of 
the closure layer. If this technique is used, it is rela- 
tively simple to avoid excessively convex fill’ passes 
which would interfere with the laying of subsequent 
layers of weld metal as well as lead to excessive pene- 
tration into and possibly through the closure pass 

Pipes | and 2 of Fig. 10 indicate how exterior surfaces 
of butt welds in vertical fixed position stainless steel 
pipes appear when finished by standard fill pass and by 
‘wash pass” welding techniques. ‘‘ Wash pass” welding 
smoothing the outer weld surface by rapidly moving 
the inert are over the weld surface without the addition 
of filler metal) is sometimes used to facilitate weld 
polishing, when it is required that the installation must 


h 
Plate Closure Welds 


The root closure technique desired is also satisfactory 


ve a very smooth surface 


for plate closure weld However, purging of plate 
closure welds presents somewhat more of a problem 
than is encountered with small pipe Devices for 


purging relatively mall pipe have been adequately 


covered in previous technical paper However, the 
back-purging of plate joints may involve a greater 
variety of fixtures to do a ttistactory job The 


primary consideration is to bring a pure supply 
of inert gas to the offside of the joint being welded 
Many economical and practi il way ol doing this 
have been used. The procedure of clamping or 
tacking a small channel to the offside of the joint 
appears to be the standard method. Inert gas can then 
be introduced into one end of the channel seetion and 
the contaminating air will be forced ahead of it out the 
other end. With this type of arrangement it is easy 
to obtain a“ comple tely pure purging itmosphere while 
it is more difficult to do this when pipe joints are being 
purged. The procedure of purging pipe joints involves 
gradual dilution of the air inside the pipe with the inert 


gas until an adequate inert gas purge is obtained 


Figure 11 shows the welding sick irlaces of two 
closure pass welds in stainl teel plates made with the 
proposed technique while the plates were in the vertical 
fixed position and the axis of the welds were horizontal 
Owing to the linear rather than cireulat configuration 
of joints in plate as compared to pipe joints, the use of 


thi technique Is greatly implified for such work The 
electrode and are may be moved linearly in a simple 
manner along the joint. The work thus demands less 


skill than for pipe velding 


Correlation Between Form of Inner and 
Outer Weld Surfaces 
The closure weld in Plate | of Fig. 11 was purposely 


made convex, while that in Plate 2 is made flat to 


illustrate how the inner weld form can be controlled 
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Fig. 14 Interior surface of root pass made in horizontal 
carbon steel pipe 


Plates | and 2 of Fig. 12 illustrate the respective weld 
form of the inner or far side of the welds shown in Fig. 
10. It will be noted that the weld in Plate 2 is flat on 
both outer and inner surfaces. It is thus evident that 
the outer form of the weld surface can be used as a 
reasonable indication of the corresponding inner weld 
surface 

Figure 13 even more clearly illustrates the cor- 
relation between inner and outer surface. It will 
be noted that in the case of the depressed root 
surface the welding side of the bead is very heavily 
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concave. A very long are dwell was required in this 
case to obtain the depressed inner surface specimen for 
this illustration, 

The method described has gained wide acceptance 
in the general application of inert-are welding at Han- 
ford, 

No metals or alloys other than austenitic stainless 
steels and carbon steels have been welded at HAPO 
with this procedure, although it is believed that it would 
be applicable to the root welding of joints in other 
materials. In Fig. 14 the inner weld surface of a 
carbon steel pipe closure weld is shown to illustrate 
that no difficulty is encountered in attaining smooth 
inner weld surfaces if the base material is sufficient!) 
gas-free. 


Conclusion 

The described joint closure method permits an 
operator to approach a stainless steel joint with the 
firm knowledge that he can accurately predict smooth 
offside or inner surfaces on his welds. Considerable 
latitude of offset and separation is permissible in the 
joints on which it is used. Familiarity with its applica- 
tion broadens the ability to successfully join stainless 
steels with inert-gas-shielded tungsten-are welding. 
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POWER SUPPLIES FOR 
GAS-SHIELDED METAL-ARC WELDING 


Study indicates that constant-vollage transformer-rectifier with 
automatic regulation for fluctuations in line voltage is the best general-purpose 


machine for inert-gas-shielded metal-arc welding process 


BY A. LESNEWICH AND E. CUSHMAN 


ABSTRACT. The recent introduction of various power supplies 
designed specifically for inert-gas metal-are welding prompted 
an evaluation of their response to variations in welding condi 
tions The purpose ol this study was to analyze those character 
istics required of the power supply by the inert-gas consum 
able-electrode arc so that the optimum power source could be 
selected for a particular welding application 

The output characteristics of welding power supplies, of either 
the motor-generator or transformer-rectifier types, fall into three 
basic classifications depending upon whether the voltage ce 
creases, remains constant or rises as the welding current in 
creases Ine rt-gas consumable-electrode wel ling ircs may be 
similarly classified: their voltage-current characteristics are de 
termined by a number of factors such as wire composition, wir 
feed rate, gun-to-work distance and shielding gas. When an are 
is struck, the are current changes until the voltage requirements 
of the are can just be met by the power suppl) If changes occur 
in line voltage or machine temperature, or are made in wire 
feed rate, gun-to-work distance, shielding gas, or wire composi 
tion, these changes will be reflected by a change in welding volt 
age, current and are length 


These relationships are discussed, as well as those involved 


in the ability of the various types of power s ipplie 4 to respond 
to the transient conditions existing when starting and stopping 
arcs. The response to crater filling and the tendency of th 
various types of power supplie s to burn-back are also analyzed 


along with a number of intangible factors, such as noise, main 
tenance costs, electrical efficiency and ease and simplicity of set 
ting and control 

It is concluded that no single type of power source is ideally 
suited to all of the varied applications of the inert-gas metal-arc Typical setup for gas-shielded metal-arc welding 
welding process; however, the best gy neral-purpose machine is 
the constant-voltage transformer-rectifier type with automats 
regulation for fluctuations in line voltage essential when welding manually with covered elec- 


Introduction trodes. Since the electrodes are guided manually, 
an ; the electrode-to-work distance is unavoidably varied, 
raditionally, power sources for metal-are welding have ' 
thus CAUBINE & change in are length and are voltage 
had a drooping volt-ampere characteristic; that is, the 
Machines having a drooping characteristic provide an 
terminal voltages of the machines decreased as the 
almost constant-current output and consequently, the 
welding current increased. Such a characteristic | 4 
melting rate of the electrode is fairly constant When 


striking the are, the short-circuit current is limited to a 


A. Lesnewich and E. Cushman are associated with Air Reduction Compar 

Researc! ratories, M ra H N. J nable val torn nt 7 1] aye 
reasonable value ol ree the rated current 
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Oot 17-21 — ' of the machine. If a constant potential power source 
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DROOPING VOLTAGE 


~ 


600 


TERMINAL VOLTAGE (VOLTS) 


OUTPUT CURRENT (AMPERES) 


Fig. | Typical volt-ampere characteristics of a drooping 
voltage motor-generator 


RISING VOLTAGE 


TERMINAL VOLTAGE (VOLTS) 


200 
OUTPUT CURRENT (AMPERES) 


Fig. 2 Typical volt-ampere characteristics of a rising- 
voltage motor-generator 


CONSTANT VOLTAGE 
(RECTIFIER) 


TERMINAL VOLTAGE (VOLTS) 


OUTPUT CURRENT (AMPERES) 


Fig. 3. Typical volt-ampere characteristics of a constant- 
voltage motor-generator 


were to be used, the are current would be overly sensi- 
tive of are length and short circuits with large-diameter 
covered electrodes would cause a very large current, 
probably two or three thousand amperes, to flow and 
possibly damage the welding machine. The high open- 
circuit voltage inherent in a drooping-characteristic 
machine also is an aid in maintaining the are. 
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In the development of inert-gas metal-arc welding, 
drooping-characteristic machines were used as power 
sources since they were commercially available. Such 
welders have performed satisfactorily as evidenced by 
the commercial success of this process. However, 
within the past few years, rectifier and motor-generator 
units with constant-voltage and rising-voltage char- 
acteristics have been introduced to supplement the 
drooping-characteristic machines. The newer welders 
are designed specifically for the different characteristics 
of the newer process. An important difference is the 
fact that the electrode wire in inert-gas metal-are weld- 
ing is fed to the are at a rate of speed which is affected 
only slightly by the unsteadiness of the welder’s hand 
In most welding applications, the are length and molten 
drop size are such as to prevent the formation of the 
short circuits normally encountered in covered-elec- 
trode welding. Furthermore, the small diameter 
electrode wire acts like a fuse and permits the use of 
machines which would develop damaging levels of short- 
circuit current with covered electrodes. 

The ultimate goal of the inert-gas-shielded metal- 
are welding process is to produce a good weld. The 
end result is influenced by many interrelated factors 
such as wire composition, shielding gas, joint prepara- 
tion, electrode stick-out, polarity, current and are 
length. The power supply contributes toward realiza- 
tion of the ultimate goal, a weld of uniform penetration 
and contour, by its influence on the last two factors; 
namely, current and are length. 

If, after are initiation, all welding conditions were to 
remain constant, the weld would be uniform regardless 
of the volt-ampere characteristics of the generator. 
However, unavoidable changes in conditions are met 
with in practice, and the way these changes affect the 
are is determined to a large degree by the generator 
characteristics. This paper presents a summary of a 
number of tests which were designed to evaluate the 


response of various power sources to changes in weld- 
ing conditions and their ability to maintain the desired 


weld uniformity. 
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Fig. 4 Typical volt-ompere characteristics of a constant- 
voltage transformer-rectifier 
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Generator Characteristics 


Drooping Voltage 

All are-welding power supplies have characteristic 
volt-ampere relationships which are set with specific 
tap and vernier settings. Until a few years ago, these 
characteristics were drooping; the machine voltage 
dropped as the current drawn was increased. With 
motor-driven units, a tap setting generally determined 
the slope of the curve while a vernier setting deter- 
mined the level of open-circuit voltage. Some typical 
curves for such units are shown in Fig. |. It should be 
noticed that a number of slopes and open-circuit volt 
ages can supply the same value of voltage at some 
fixed current level, Steeply drooping curves approx! 
mate constant current characteristics; that is, the cur 
rent changes only slightly with large changes in voltage 
However, the volt-ampere relationship of a gradually 
drooping curve approaches that of a constant voltags 
power source in that the terminal voltage changes 
slightly with large changes in current 

It is apparent that the current drawn from a droop 
ing-type machine has a definite limit when the machin 
is short circuited. Conventional rectifier power sup 
plies have static characteristics which are similar to 
those of the drooping characteristic motor-generator 
sets. These units are somewhat different, however, 
since they usually have only one value of open-circuit 
voltage (on the order of 70 v) and they respond dif 
ferently to dynamic changes in the load 
Rising Voltage 

Recent modifications in power supplies have 
developed from a cognizance of the difference between 
inert-gas and covered-electrode arcs. The newer 
machines have volt-ampere relationships which do not 
allow them to be used with covered electrodes unless 
resistance is connected in series with the are. The 
current outputs of these machines are not limited to 
some safe maximum value when short circuits develop 
and, consequently, they may be damaged when weld 
ing with covered electrodes More importantly, there 
is almost no control of the are current when welding 
manually 

One new machine has departed radically from tradi 
tion; if incorporates rising volt-ampere characteristics 
as illustrated in Fig. 2. It should be noted that the 
rising characteristics have necessitated low open 
circuit voltages and that beyond some critical level of 
voltage, the machine assumes constant voltage chat 
acteristics. The machine tested had four characteris 
tic slopes which were selected with a tap setting. 1 he 
open-circuit voltage and, consequently, the position of 
the curves are determined with a vernier setting 
Constant Voltage 

Also available are power supplies with constant volt 
age characteristics. They are made as motor-genera 
tors or as transformer-rectifiers and their characteris 
tics are shown in Figs. 3 and 4. It should be noted that 
neither of the illustrated characteristi ire truly con 


stant potential the motor-generator deve lops 
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humped curve while the rectifier units drop approxi- 
mately | v with every hundred amperes drawn. How- 


ever, it is possible to regulate the rectihet output 80 


that no change in voltage is developed as the welding 
current increases, and a machine incorporating true 
constant potential static characteristics has been mar- 


keted recently 

Constant-voltage machines do not have separate 
current and voltage controls The machines are set 
only for the desired are voltage Che electrode feed 
rate determines the current value; just enough current 
flows to melt off the electrode at the rate at which it is 


being fed to are 
Variables 


In reality, the tap and vernier settings alone do not 
fix the volt-ampere characteristics of the welder; the 
power supply characteristics are also dependent on a 
number of other variable For « xample the output 
of a motor-generator welder drifts as its temperature 
changes. This type of drift is not encountered to the 
same extent with rectifier units, but the output of 
conventional transformer-rectifier welders is strongly 
affected by changes in the line voltage. One additional 
factor to be considered with both types of machines 
is the voltage drop produced in the welding cables, jigs, 
clamps ete although they do not affect the static 
volt-ampere relationships of the power supply, such 
voltage drops affect the are in the same manner as 


corresponding changes in the machine output 


Welding Arc Characteristics 

If all welding conditions were to remain constant 
the weld would be uniform regardless of the volt-ampere 
characteristics of the generator. However, any changes 
in the wire feed rate, point of current pi k-up and posi- 
tion of the gun relative to the work will affect the are 
length and welding current; the magnitude of these 
changes is determined by the volt-ampere relation- 
ships of the particular electrode, gas, and power supply 
which are being used. To understand why these 
changes occur, it is necessary to understand the inert- 
gas-shielded welding ar 

The inert-ga shielded metal-are process 
small diameter electrode that is fed continuously at a 
high rate to an are maintained between the electrode 
and workpiece. Beyond some current level, which is 
determined by the electrode diameter and terminal 
length, minute droplets of molten metal are trans- 
ferred from the electrode tip at the rate of hundreds 


of drops per second, As a result of the rapid electrode 
feed speed and the high velocity with which the small 
drops are projected through the are tream, the are 
length and configuration are very stable. <A typical 


are is illustrated in Fig. 5 

At any fixed electrode feed rate, the are length and 
welding voltage (the summation of the voltage drops 
in the are and the electrode) are determined by the 
current magnitude An increase in current will cause 
the are to lengthen and the welding voltage to increase 


\ typical family of curves showing welding voltage as a 
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function of current are shown in Fig. 6. These curves 
are independent of the power source which is used. 
The solid lines illustrate the increase in voltage 
developed by increased currents with four different 
values of fixed electrode feed rate. The are length 
varies along these curves, and the dashed lines of this 
figure show the voltage-current relationships for differ- 
ent values of are length which are developed by chang- 
ing the electrode feed rate when the gun-to-work dis- 
tance is fixed. 

The exact relationship of arc length, welding voltage, 
wire feed rate and current for any welding are operating 
with a given electrode and gas combination can be 
determined and tabulated in the same form as Fig. 6. 
The positions and the slopes of the curves in Fig. 6 
are fixed by defining a number of external variables; 
the most important are: the wire diameter and com- 
position, the condition of the wire surface, the distance 
between the contact tube and workpiece, the shielding 
gus, the polarity, the travel speed and the condition 
of the workpiece surface. If any of these factors are 
changed, the characteristic volt-ampere curves for 
constant wire feed and constant are length will be 
If all of these 
conditions are fixed, the are is stable regardless of the 


changed in both position and slope. 


power supply used; if any of these conditions fluctuate 
during welding, the are changes. 

Figure 6 also reveals the major difference between 
inert-gas consumable-electrode arcs and those of 
covered electrodes; namely, a rising rather than droop- 
ing or flat volt-ampere characteristic. 


Operating Characteristics 
Static 

For any given set of welding conditions, the values of 
are voltage and current are determined by the elec- 
trode feed rate and the power supply setting; that is, 
the current and voltage supplied to the are by the power 
supply. The are will be established at that point where 
the specific static volt-ampere curve for constant wire 
feed (or melting rate) intersects the specific volt-ampere 
curve of the power supply. If, for a given wire feed, 
the generator setting is changed, the point of operation 
will shift along the same are characteristic curve (con- 
stant melting rate) to the position intersected by the 
new generator curve, If, for a given generator setting, 
the wire feed speed is changed, the point of operation 
shifts along the same generator curve to the point 
intersected by the new curve defining the are. 

Since the generator curves may have drooping, con- 
stant or rising slopes of voltage, it can be expected that 
a given change in wire feed speed from some given 
initial point of operation will cause changes in are 
length and are voltage which are dependent upon the 
electrical characteristics of the power supply. Such 
changes are illustrated with Fig. 7, which shows various 
generator characteristics superimposed on the curves 
of Fig. 6. To establish a ' -in. are using a welding gun 
| in. from the workpiece, the controls of the three 
power sources were adjusted to supply 215 amp at 
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Fig. 5 Typical welding arc developed with the inert-gas- 
shielded consumable-electrode process. diam mild- 
steel electrode, 280 amp reverse-polarity direct-current, 
argon shield 
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Fig. 6 Typical relationships of welding voltage vs. 
current for inert-gas-shielded consumable-electrode weld- 
ing arcs. 0.045 in. diam, mild-steel electrode, reverse- 
polarity direct-current, argon + 2% oxygen shield, | in. 
between contact tube and work 


29.5 v to a reverse-polarity are operating with a fixed 
wire speed of 300 ipm and a 0.045-in. diam steel wire. 
Using this particular welding set-up, it is possible to 
weld satisfactorily with are lengths within the limits of 
'/,in. and '/,in.; it is the purpose of Fig. 7 to illustrate 


Table 1—E€ffect of Power Supply Volt-Ampere Character- 
istics Upon Operating Wire Feed, Current and Voltage of 
a Y%-in. Mild-Steel Welding Arc with the Generators Set 
to Give the Same Current and Voltage Input to a %-In. Arc 


Are 

Type of power ein.arc, Drooping Constant Rising 

supply all voltage voltage voltage 
Current, amp 215 225 225 320 

Voltage, v 20.5 28.4 29.5 $1.5 
Wire feed, ipm 300 350 410 540 
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Fig. 7 Effect of changing electrode feed rate and power 
supply output upon inert-gas-shielded arcs. 0.045 in. 
diam, mild-steel electrode, reverse-polarity direct-current, 
argon + 2% oxygen shield, | in. between contact tube 
and work 
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Fig. 8 Effect of distance of contact tube to workpiece and 
power supply output upon an inert-gas-shielded arc. 
0.045-in. diam mild-steel electrode, reverse-polarity 
direct-current, 400 ipm wire feed speed, argon + 2% 
oxygen shield 


the latitude of current and deposition rate which is 
available by changing the wire feed speed with the 
settings of each of the different machines held fixed 
The range for this particular combination of polarity 
wire diameter, gun displacement, etec., is given in 
Table 1 

These data show that changes in the wire feed speed 
cause changes in the welding current and are length, 
and that the magnitude of the changes are dependent 
upon the volt-ampere relationship of the power supply 
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The range of wire feed speed with a usable are is very 
limited with a drooping-characteristic machine; a 
sizable increase in wire feed rate would necessitate a 
change in the vernier or tap setting of the machine. 
The latitude is more limited with high open-cireuit 
settings since the characteristic curves are steeper; 
and vice versa, it is increased with low open-circuit 
settings 

The machines with rising volt-ampere relationships 
are designed to match the characteristic curves of con- 
stant are length Although this match can rarely be 
perfect because of the large number of variables which 
affect the slope, the latitude of current and 1 elting rate 
for a given setting of the generator is considerably 
greater than that afforded by the drooping-voltage 
type, and somewhat greate! than that a ailable with 
constant potential 

It should be « mpha ized that the position of the are 
curves is greatly affected by the length ol the terminal 
portion, diameter, melting point and resistivity of the 
electrode wire: electrode with long stick-outs, small 
diameters or high resistivity will reduce the latitude of 
operation because of the increased influence of the volt- 
age drop in the wire extension and the resistance heat- 
ing which results The effect of voltage drop and 
resistance heating in the wire extension is important 
with small-diameter electrodes of high resistivity when 


variations occur either in the gun position during 


manual welding or the work contour in automatic 
welding. A gun displacement will change the char- 
acteristic volt-ampere curves of a welding are having a 
constant rate of wire feed, Variations in the posi- 


tion of current pickup within a worn or poorly designed 
contact tube will cause an equi alent effect ‘These 
changes are illustrated in Fig. & 

In this figure, the curve shown for a 1-in. distance 
hetween the contact tube and the work is the same as 
that of 400-ipm wire feed curve, shown in Fig. 7. The 
additional curves for parameters of */¢- and '/,-in, dis- 
placement, shown in Fig. 8, were determined with auto- 
matic equipment using the same fixed wire speed of 
100 ipm; they are equally valid for manual welding 
and are independent of the power source used, It can 
be seen that more current is required to melt at the 


same rate an electrode with short stick-out as one with 


long extensions The dashed curves of this figure are 
the loci of constant arc length They indicate the are 
length at those points intersected by the other are 
curves 


If the wire feed speed is not varied, changes in the 
relative position of the gun and weldment will produce 
changes in the welding current and are length; these 
changes are dependent on the characteristics of the 
power supply and are « ‘plained with Fig ® and graphi- 
cally illustrated in Fig. 9. It can be seen that an in- 
crease in the gap between the welding gun and the weld- 
ment results in a reduction of current with all machines, 
The changes in are length and welding voltage, how- 
ever, are dependent upon the power supply and tend to 
increase with drooping and decrease with the rising- 
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Fig. 9 Effect of power supply characteristics upon changes 
in arc length caused by varying the contact tube to gun 
separation. 0.045-in. diam mild-steel electrode, reverse- 
polarity direct-current, 400 ipm wire feed speed, argon + 
2% oxygen shield 
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Fig. 10 Effect of line voltage changes upon the output 
of a constant-voltage transformer rectifier 
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Fig. 11 Changes in arc conditions caused by a reduced 
line voltage and wire feed speed. Constant-voltage 
transformer rectifier. 0.045 in. diam mild-steel electrode, 
reverse-polarity direct-current, argon + 2% oxygen 
shield, | in. between contact tube and work 
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type characteristic. These changes are due, primarily, 
to the changes in current. Figure 9 demonstrates the 
differences in arc length which are developed by vary- 
ing the gun position; they are negligible with constant 
potential power supplies and are somewhat propor- 
tional to separation with the drooping-type machines 
Machines having rising characteristics, on the other 
hand cause the development of a shorter are with an 
increase in separation; a unique condition never experi- 
enced until the advent of rising potential power sup- 
plies 

As before, the relative changes in are length and 
current are dependent upon the voltage drop in the wire 
extension; the fluctuations in are length as the position 
of the welding gun is varied are less with aluminum and 
greater with stainless steels than described above for 
mild steel. However, it is obvious from Figs. 8 and 9 
that changes in are length are negligible with constant 
potential power. This feature makes it possible to use 
relatively inexpensive constant feed heads for 
automatic operation rather than voltage-regulated 
wire feed devices to control the voltage and length 
of the are. The good self-regulation developed 
with constant-potential power supplies also makes it 
possible for inexperienced operators to use the hand 
gun and maintain a steady are. In addition, the 
machines with low open-circuit voltage greatly reduce 
the occurrence of burn-backs. On the other hand, the 
positive change in are length which is developed by 
movements of the hand gun when using a drooping 
machine is of considerable value to the experienced 
operator for welding joints having poor fit or for out-of- 
position welding. 


Line Voltage 


The above discussion of the effects of power source 
characteristics disregards the basic construction of the 
power supply; it is applicable for either the rectifier or 
motor-generator units. However, there are differences 
in the behavior of these types of machines and these 
differences may have a considerable effect upon their 
application to automatic welding. 

The volt-ampere relationship of the transformer- 
rectifier output is controlled mainly by the characteris- 
tics of its transformer. In most cases, for a fixed set- 
ting, a change in line voltage will produce a propor- 
tional change in the terminal voltage as shown in Fig 
10. However, with some drooping-voltage machines 
using saturable reactors for control, the change in out- 
put voltage may even be greater. Welding tests of one 
such machine showed changes of 127, in welding current 
and 11°) in terminal voltage resulting from a change of 
5° in line voltage. 

Figure 11 illustrates the changes in the welding arc 
developed by a 7°) change in the primary voltage of a 
conventional constant voltage rectifier. This figure 
illustrates why it is impossible to re-establish the same 
are conditions only by regulating the wire feed speed to 
maintain either constant are length, constant current o1 
constant voltage operation; it is essential that the 
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Table 2—Welding Changes Caused by Line-Voltage Drift with Various Means of Arc Regulation 


9105 Line volts 


of regulation with Type of regulation with 
220 line volts, constant-voltage rectifier lrooping-voltage rectifier 
original Wire ire Wire ire 
condition feed Current ength Volts feed Current length Volts 

Volts 31.4 29.2 20.0 29.5 31.4 20 27 x0 31.3 
Current, amp 268 245 268 215 150 240 270 230 220 
Are length, in ‘ ‘ 3/5 
Melt rate, ipm 4100 400 175 300 100 100 00 530 280 
power supply be regulated. The same principles is change in commutating characteristics with heating 
employed with Fig. 7 are used to determine the operat of the commutator, brushes, and armature winding 
ing conditions of the welding arc, i.e., the are is main- which may result in a change in main field flux. In 
tained at the point of interception of the volt-ampere general, the machines which have substantially spark- 
curves for the are and the generator. Table 2 lists the less commutation are least troubled by current drift. 
changes developed in the are characteristics as the Since this phase of load drop-off has not been fully 
result of a reduction in line voltage. Constant poten investigated and explained, designers of welding genera- 
tial and drooping potential transformer-rectifier units tors seek to control this factor by making commutation 
were used as power supplies. These data were obtained as nearly perfect as practicable 
with a 0.045-in. diam mild-steel wire in an argon shield The relative thermal drift is dependent upon the 
They show the changes in are length, voltage, current design and condition of the generator; it may be 
and melting rate which are developed with a given negligible or excessive. The relative drift is also 
change in line voltage when the wire feed rate is kept dependent upon the amount of current drawn from the 
constant, and when the wire feed is varied to maintain generator. Some drift is tolerable for applications 
either constant current, constant are length or constant in which strict control of are length and current is not 
welding volts. The power-supply settings were not required, Other applications requiring constant pene- 
changed. The changes required to maintain constant tration and are length, however, may be affected by 
current or constant are length are only of academic this thermal drift. Idling of the generator prior to 
interest since equipment for such control is not practi- welding sometimes helps to prevent drift while welding. 
cable. Commercial welding heads either provide con Since it is impracticable to preheat the generator on 
stant wire feed or vary wire feed to maintain constant production welding, it must be expected that rejects 
welding voltage. With constant wire feed, the changes will have a higher incidence while the generator is 
in ares produced by the two machines are similar; both changing its temperature early in each shift or after 
welding current and are length decrease. With wire- breaks; that is particularly true for the welding of 
feed control to maintain constant welding voltage critical parts 
both machines cause a decrease in current and an Transformer-rectifier sets are fairly insensitive to s 
increase in arc length when the line voltage drops, how- temperature fluctuation Che magnetic circuit which - 
ever, these changes are excessive when using the con- is the major factor in controlling output is unaffeeted or 
stant potential unit. by heating in the operating range and the resistance of 

It can be seen that rectifier power supplies, particu the rectifier decreases with temperature rise to compen- 


larly of the constant-potential type, require automatic sate in part for the increase in resistance of the trans- 


former windings 


regulation of their output voltage to compensate for A 

changes in line voltage. Such a unit is now available Dynamic e 

a constant voltage output is achieved by regulating its The previous effects of generator characteristics upon 

primary voltage to re adjust for changes in the line the arc were based upon stati conditions Sudden 4 

voltage or the voltage drops in cables and jigs of the changes will cause deviation from those illustrated but 

secondary circuit after some interval of time, which is dependent upon 
Motor-generator outputs are almost insensitive to the response of the machine, the equilibrium condi- 

fluctuations in line voltage since induction motors ar tions will become re-established. In most cases, the 

generally used. Their outputs are, however, affected dynamic behavior is not important since changes in 

by temperature and the characteristics are shifted in a gun position and line oltage do not occur nstan- 

manner similar to those of rectifiers subjected to line taneously For starting and stopping the arc, however, 

voltage fluctuations. The reduction in current as a the dynamic behavior is most important 

generator heats up is caused primarily by two factors The ignition of the are requires contact of the elee- 

The first and most important is heating of the shunt trode with the work to initiate a flow of current. The 

field coils which causes a reduction of magnetic flux and rate of current rise and the level to which this current . 

consequently, of generated voltage. The second factor builds up determine whether or not an are is established 
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CONTACT 
IGNITION 


OPEN 
CIRCUIT VOLTAGE 


SEC. 

Fig. 12 Oscillogram of voltage and current illustrating 
a contact start. Constant-voltage transformer-rectifier. 
0.045-in. diam mild-steel electrode, reverse-polarity di- 
rect-current, argon + 2% oxygen shield, | in. between 
contact tube and work 


and what will happen when the are is established. 
Covered-electrode ares are initiated by contacting the 
workpiece for a very short interval and retracting it to 
the are length desired. For automatic welding with 
the inert-gas metal-are process, the electrode feeds at a 
rapid rate and, in most cases, cannot be made to 
retract for the purpose of igniting an are. This condi- 
tion almost occurs with what is called “seratch start- 
ing’; the fixed electrode is scratched along the work- 
piece surface to ignite the are and establish a move- 
ment of wire. Asa result of the lag in accelerating the 
electrode from sero speed, the ares become established 
without reversal of wire feed. This “seratch” tech- 
nique is very common in aluminum welding. 

The welding are may be ignited in one of two other 
ways, which we have termed contact starting and fuse- 
action starting. The contact start is dependent upon 
an immediate flow of current when the first irregularity 
of the electrode tip contacts the work. When this 
occurs and a high current density through the small 
cross section of the irregularity causes its expulsion, an 
arc is established suddenly and stability is attained in 
a very short period because the arc length does not 
become excessive. The oscillogram of voltage and 
current for such a start is shown in Fig. 12. Also 
incorporated in this figure is a somewhat idealized 
sketch of such ignition. Ignition is very quiet and 
stability is developed almost immediately. 

If the current does not increase rapidly enough to 
cause an expulsion of material from the electrode tip, 
the full cross section of the electrode makes an intimate 
electrical contact with the ground. This large cross 


section provides a low-resistance electrical path; to 


start the are, considerably more current than the normal 
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Fig. 13 Oscillogram of voltage and current illustrating fuse 
start. Drooping-voltage motor-generator. 0.062-in. diam 


electrode, argon + 2% oxygen shield, | in. between con- 
tact tube and work 


welding current must flow to provide an arc gap by 
collapsing some part of the electrode. If the power 
supply cannot develop a current surge of sufficient 
magnitude to cause local melting, the wire will continue 
to feed and merely curl up on the work. Under these 
conditions, an are is not established unless a relative 
movement of the workpiece and wire takes place to 
cause “seratch starting.”’ 

If sufficient current flows through the electrode to 
cause it to melt, a phenomenon identical to a blowing 
fuse will cause are ignition. This occurrence is illus- 
trated in the oscillogram of Fig. 13. The current 
trace is noticeably different from that of Fig. 12 
Although the eurrent did not increase rapidly enough 
for a contact start, a high-current surge of 1300 amp 
was available to cause a localized section of the electrode 
to vaporize and establish an arc. 

These fuse starts are explosive in character; they 
are noisy and may expel hot sections of wire which 
collect on the work as spatter. Such ignition gener- 
ally requires a longer interval for equilibrium to 
develop. The magnitude of current causing fuse 
ignition is dependent upon the wire diameter, resis- 
tivity and melting temperature. Arcs are easily 
established by fuse action with relatively high resist- 
ance steel electrodes. Aluminum or copper electrodes 
on the other hand, are excellent conductors of elect ric- 
ity and, many times, cannot be exploded by the fuse 
action even with currents considerably in excess of that 
needed for welding. The 
machines are notoriously poor for starting arcs with 


drooping-characteristic 


these high-conductivity metals since the magnitude of 
short-circuit current for these power supplies is limited. 
It is for this reason that “scratch starting’’ control has 
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Fig. 14 Oscillogram of voltage and current illustrating a 
restrike start. Rising-voltage motor generator. 0.045-in. 
diam electrode, argon + 2% oxygen shield, | in. between 
contact tube and work. Generator previously set for a 
275-amp, 27-v arc 


to be incorporated into the hand guns, and high fre 
quency-high voltage power has been used as a starting 
aid for automatic welding of aluminum and copper 
The steels never have been a problem in this respect 

On the other hand, aluminum ares are easily ignited 
with constant- or rising-voltage types of power supplies 
because these power supplies provide either an immedi 
ate surge of current for contact starts or a very high 
surge for fuse starts; their short-circuit current is not 
limited. The contact starts are more common with 
rectifier sources 

However, when welding with high-resistance ele 
trodes such as stainless steels, a low open-circuit voltage 
may cause difficulty in starting. The difficulty is most 
pronounced when shielding gases such as helium o: 
carbon dioxide are used; they have high voltage drops 
within the are stream. With high-resistance electrodes 
and shielding gases requiring high operating voltage 
the arc at the instant of fusion and “fuse action’ 
might be sufficiently long to require a higher voltage 
than available from the generato:; As a result, the 
arc stream deionizes and the are extinguishes; the ele« 
trode must again contact the workpiece to cause a 
If a long are develop 
Multiple restrike 


flow of current and reignition 
again, the cycle must repeat itself 
starting is particularly noticeable with the rising 
potential type machines; their open-circuit voltages 
are very low and often insufficient to sustain the initial 
are. A condition of successive restrikes is illustrated 
in Fig. 14 

A similar condition may develop when the wire feed 
speed accelerates too slowly with ignition during 
acceleration, the melting rate may exceed the wire feed 


rate and cause the arc to lengthen excessively and 
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extinguish itself. By the time the electrode again 
contacts the work, it is generally up to a speed sufficient 


to allow a stable are to be energized and maintained. 
This condition is quite common. High-speed automa- 
tion, therefore, is best accomplished with constant- 
potential power supplies and feeding devices which 
accelerate the electrode very rapidly so that the 
restrike phenomenon does not occur; at 120-ipm 
travel speeds, a restrike interval of sec will cause the 
first inch of weld to be useless. If stainless-steel wires 
are found to cause continuous restrikes, the use of an 
inductive voltage surge or a high-open-circuit voltage 
on starting to sustain the long are are ways of over- 
coming are initiation difficulties 

It must be emphasized that the type of start may not 


be consistently the same some machines may cause a 


contact start with certain configurations of the elec 
trode tip and a “fuse tart with others Other 
machines may not be able to cause are ignition with 
some electrodes unle a contact start occurs because 
the maximum available current may only be enough 


to fuse a reduced cro ection of the electrode, 

lable 3 gives the most probable type of start to be 
expected with different power supphes for aluminum, 
mild steel and stainle teel electrode These data 
may change if the magnitude of operating current, are 
length or relative position of the gun to work for a par- 
ticular application are considerably different from those 
used with conventional operation 

The different starts shown with constant-potential 
rectifiers and motor generators are due to their different 
electrical propertie the higher inductance of the 
motor-generator units keeps the welding current from 
increasing at a rate sufficient to cause contact starts, 
Constant-voltage rectifiers, on the other hand, ean 
supply large magnitudes of current when needed to 
produce contact start 

Are-starting difficulties encountered with some 
machines can be overcome by special techniques such 
as by cutting aluminum wire to leave a sharp point, by 
using extra power supply controls to provide a momen- 
tary high open-circuit starting voltage, or by regulating 
the wire feed speed 

The frequency of burn-backs also can be expected 
to differ with the various power sources Drooping- 


voltage machines inherently have higher open-circuit 


Table 3—Probable Starting Characteristics for Different 
Power Sources and Welding Electrodes 
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F, fuse start; C, contact start; D, difficult; equipment ean be 


modified to improve starting 
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voltages than the constant-voltage or rising-voltage 
machines and, consequently, an interruption of wire 
feed can result in such a sufficient increase in are length 
to damage the contact tube. Burn-backs with the 
other machines are uncommon, particularly in the case 
of the rising characteristic set, which has the lowest 
open circuit voltage. However, the probability of 
burn-back is greatly affected by the nearness of the 
contact tube to the are; holding the gun too close to the 
workpiece will permit a burn-back with any source of 
power, 

The curves in Fig. 7 show that a decrease in wire feed 
causes the are current to decrease with all types of 
power sources. With constant-voltage rising- 
voltage units, this reduction in current and deposition 
rate occurs without an excessive change in are length. 
This feature permits a controlled decay of current by 
gradually decreasing the wire feed and is useful for 
crater filling. However, the drooping-characteristic 
machine requires a change in machine setting as well 
as wire feed to get an appreciable reduction in current 
for crater filling. 


Intangible Factors 


Power sources can be evaluated by some additional 
factors which are difficult to measure but strongly affect 
the desirability of the machine to the user. These 
include the following: 

Noise Level. A high noise level can contribute con- 
siderably to operator fatigue; consequently, quietness 
of operation is a desirable quality of a power source, 
particularly when several machines are used in the 
same room. The transformer-rectifiers excel in this 
regard, being practically noiseless, Of the motor- 
generator sets, the high-speed machines (3500 rpm), 
although smaller in size than equivalent low-speed 
machines (1750 rpm), are noisier in operation, 

Maintenance Costs. The transformer-rectifier 
machines have no rapidly rotating parts except for the 
cooling fan; consequently, mechanical wear is a mini- 
mum. However, the rectifier stacks are vulnerable to 
high short-circuit currents, and an accidental short- 
circuit by a conductor capable of carrying high current 
might necessitate expensive repairs. In addition, 
their life expectancy is an unknown factor. 

Eficieney. The electrical efficiency of transformer- 
rectifiers is higher than that of motor-generators, par- 
ticularly during idling time. However, since the 
electric power is only a small portion of the total weld- 
ing cost, this advantage is not considered important. 
Nevertheless, it is sufficiently great to equal the 
amortization of the rectifier stacks 
Machines vary widely in the num- 
ber of tap settings that provide ranges of operation 


Kase of Setting 


within which fine adjustment is made by a vernier con- 
trol. One of the constant-potential machines, a motor 
generator, has no tap switch; adjustment throughout 
the full range may be made by operation of the vernier 
control, Other machines have as many as five tap 


settings. Drooping-voltage machines allow various 
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open-circuit voltages to be selected to fit any particular 
application. Rising-characteristic sources have taps 
which select the desired slopes to match are characteris- 
tics; their selection may, at times, be difficult, and too 
steep an output curve may lead to are instability. The 
constant voltage sources alone are designed to use only 
one, simply adjusted, control. 

Vernier control of most machines is 
Remote con- 


Remote Control. 
obtained by adjustment of a rheostat. 
trol of these machines can be provided by connecting 
the rheostat to the machine by a length of cable and 
placing the rheostat within the reach of the operator 
Remote control of the tap switch would be difficult; 
consequently, those machines with a smaller number of 
tap settings have a wider range of remote control. 


Conclusions 


1. Nocommercially available power source has char- 
acteristics which suit it ideally to all the varied appli- 
cations of the inert-gas metal-are welding process. 

2. Drooping-voltage sources are most desirable for 
manual welding under conditions of poor fit-up and 
varying plate thickness. Skilled operators can manip- 
ulate the are and help to compensate for these con- 
ditions. 

3. Constant-voltage machines are to be preferred 
for manual welding when highly skilled operators are 
not available and for most automatic applications 
When used in conjunction with constant wire feed, 
these machines produce the least change in are length 
when the gun-to-work distance is varied. Are starting 
of a large variety of electrode compositions can be ac- 
complished with a minimum of special techniques. 

t. Rising-voltage machines can tolerate the greatest 
change in wire feed speed and current while maintain- 
ing a usable are length and are therefore preferred for 
applications involving considerable change in deposi- 
tion rate, 

5. The various volt-ampere characteristics are 
available in either transformer-rectifier or motor-gen- 
Variations in performance can be ex- 
pected among machines of the same general type built 


erator units. 


by different manufacturers. 

6. Motor-generators are usually preferred in loca- 
tions having large fluctuations in line voltage; however, 
their outputs usually decrease as the machines warm 
up, and they are noisy. 

7. ‘Transformer rectifiers are preferred in locations 
where line voltage is reasonably constant because of 
their quiet operation, high efficiency and low main- 
tenance costs. Their outputs are relatively constant 
as the temperature changes. A newly developed ma- 
chine of this type has built-in controls that automati- 
cally compensate fer changes in line voltage, thus com- 
bining in one unit the advantages of both motor-gener- 
ator and transformer-rectifier types. 

8. From the above considerations, the best general 
purpose power source is the constant-voltage trans- 
former-rectifier unit with automatic regulation for 
line-voltage changes. 
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Fig. 1 Application of inert-gas consumable-electrode surfacing to the inside surface of die pots 


NEW SURFACING TECHNIQUES 
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especially suitable for the production hard surfacing of 
large quantities of new parts similar in size and shape. 
These machines produce sound uniform deposits with 
savings both in surfacing materials, labor, and subse- 
quent finishing. Typical machines and applications are 
described below by figure number; in some cases, these 
machines have been patented with the result that their 
use requires a license agreement with the supplier. 
The machine shown in Fig. 2 is typical of new units, 
which are available for straight-line hard surfacing of flat 
In this particular model, the welding-head 
and stem assemblies are mounted on a saddle-type car- 


surfaces. 


riage and are oscillated to prevent the development of 
furrows in the hard-surfacing deposit. The carriage is 
driven parallel to the work surface at a preset travel 
rate. In operation, the flames from the multiflame 
welding heads bring the base metal to the proper sweat- 
ing temperature, melt the hard-surfacing rods which 
are gravity-fed vertically through guides mounted on 
the welding heads, and uniformly distribute the molten 


metal over the desired area. With this machine, up to 


Fig. 2 Straight line machine for the oxyacetylene hard 
surfacing of plates, bars, blades, knives and plow shares 


Fig. 3 Rotary. spindle machine for the oxyacetylene 
hard surfacing of valves, valve seats, inserts and pump seals 
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Surfacing Techniques 


8 lb per hr of '/,-in. diam. rod can be applied with the 
consumption of 40 to 250 cu ft each of oxygen and 
In one production application, this machine 
has been used to hard surface ensilage cutter knives. A 
'/y-in. thick and */-in. wide cobalt base deposit is 
applied on the wear edge of 20-in. long blades at a rate 
of 20 units an hr. 

The unit shown in Fig. 3 is a rotary spindle machine, 
which was designed for the production hard surfacing of 
valves, valve-seat inserts and pump seals. This model 


acetylene. 


has a ten-spindle table that can be indexed on a preset 
time cycle. Usually there are three stations where 
operations such as preheating, welding and postheating 
are carried out simultaneously. The hard-surfacing rod 
is fed mechanically at a controlled rate under the flames 
at the welding station so that the proper amount of rod 
is deposited in each part. 

One application for which this machine is used is in 
the manufacture of exhaust valves for heavy duty service 
Prior to hard surfacing, 
the valves are positioned on the spindles and a refrac- 


in truck and aircraft engines. 


tory ring to contain the deposit is placed over the valve 
After the mold is in place, the 
valve passes under two preheat heads and is then 


head as shown in Fig. 4. 
indexed to the welding station. Here four flames are 
used to produce a cobalt-base hard-surfacing deposit 
After surfacing, the valves 
are machined and ground to the finish dimensions as 


approximately '/, in. thick. 


indicated by the middle and right views in Fig. 5. The 
production rate is 40 to 100 valves per hr depending on 
their size. It is estimated that hard surfacing has 
doubled the life of engine valves, and in many instances 
these valves have given well over 100,000 miles of 
efficent service without further processing. 

In addition to the hard-surfacing machines mentioned 
above, there are two others: a gate valve machine and 
a cylindrical hard-surfacing machine. The gate valve 
machine is designed for the application of hard-surfacing 
materials to the flat surfaces of large circular parts. 
Similarly, the cylindrical hard-surfacing machine is in- 
tended for the mechanical application of hard-surfacing 
materials to cylindrical parts. Typical performance 
data for each are summarized below: 


Gate Value Machine Cylindrical Machine 


Part 6 in. diam gate valve 17 in. diam ring with a 
wedges 2*/, in. wide and 7/; 
in deep groove 
Production wedges (2 sides) per hr 1'/, pieces per hr 
7 lb of rod per hr 9*/, lb of alloy 
Cas 125 cfh each of oxygen 30 cfh each of oxygen and 
and acetylene 


Deposit 


acetylene 


Inert-Gas Process Applications 


The inert-gas tungsten-are and consumable-electrode 
processes are widely used for surfacing applications. 


New uses for these techniques are being developed con- 
stantly. Steel mill applications are perhaps typical 
of those for which the inert-gas tungsten-are process is 
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Fig. 5 Exhaust valve in various stages of manufacture 
(left view, valve prepared for hard surfacing; center view, 
oxyacetylene hard-surfaced valve; right view, hard-surfaced 
valve after machining) 


being used For example, this technique is being 


applied to build up hot shearing blades, cable guice 


for ore bridge cranes, swaging rolls, idler rolls and 
blast furnace bells In these instances, however 
surfacing has, for the most part, been restricted t 
repair and maintenance. By contrast, the inert-ga 
consumable-electrode surfacing operations, which are 
described below in detail, either directly or indirectly 
indicate the versatility of the shielded-gas processes for 


production surfacing 
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Fig. 6 Aluminum pistons for locomotives show three 
stages of repair: (left) vee preparation, (center) weld 
deposit, (right) machined groove 


1. Aluminum Piston Buildup 
This is a particularly interesting application and 
involves the reclamation— in production-line fashion 
ol worn aluminum locomotive pistor Che problem 
here is to reclaim pistons by rebuilding one or more 
ring grooves. In some cases the crown must be rebuilt 
also Figure 6 illustrates three typical pistons in 
various stages of completion to the far left, @ piston 
with the top ring groove machined out in preparation 


for surfacing; in the center, a piston with the groove 
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Fig. 4 Application of rotary spindle machine to the manufacture of exhaust valves 
— 
J 


Fig. 7 Piston-reclamation unit with inert-gas consumable- 
electrode torch (shown in center) mounted over a piston 
(shown on its side) 


Fig. 8 Piston-reclamation unit with inert-gas consumable- 
electrode torch mounted over the top surface of a piston 


Koopman, Zuchowski——Surfacing Techniques 


Fig. 9 Inert-gas consumable-electrode surfacing with 
auxiliary cold-wire addition for steel drums 


rebuilt; and to the far right, a piston with the groove 
finished. 

A general view of the piston-reclamation unit can be 
seen in Fig. 7. The piston, which is mounted in a lathe, 
is rotated while the inert-gas consumable-electrode 
torch remains stationary. The semiautomatic weld- 
ing torch is mounted in a simple bayonet-type holder 
that can be raised or lowered by means of a ratchet 
mechanism. Prior to welding, the piston is preheated 
under a hood for 10 min to a temperature of 300° F. 
The buildup operation involves laying down three or 
four overlapping passes using a welding current of 360 
amp, direct current, reverse polarity. The operation 
takes approximately 14 min for each groove. Argon, 
which is used as the shielding gas, is consumed at a rate 
of 20 efh. After welding, the piston is placed in an 
insulated box to cool slowly. (Aluminum-welding wire 
is deposited at a rate of 6 lb per hr in this application. 
The equivalent for steel wire would be 18 |b per hr.) 

The versatility of this surfacing technique is demon- 
strated in Fig. 8, where a piston is set up in the same 
station for rebuilding the crown. The piston is on a 
circular plate riding on roller bearings. The plate has 
a gasket on its edge; the gasket is forced against the 
vertical plate behind the piston. In operation, the 
vertical plate (clamped in place of a chuck) turns the 
plate holding the piston. Preheat gases are brought 
up into the piston interior through pipes located beneath 
the lathe bed. During surfacing, the consumable- 
electrode torch is manually racked in (or out) after each 
complete revolution to make a spiral overlapping alumi- 
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Fig. 10 Steel drum after being surfaced with copper 


num deposit. This inexpensive but efficient setup is 
being used to reclaim hundreds of pistons of this type 
for approximately '/\» the cost of a new part 

2. Die-Pot Hard Surfacing 

Standard practice on the part of one producer is to 
hard face the inside surface of die-pots with a nickel 
base alloy, using the inert gas consumable-electrode 
process. As a result of surfacing with this material 
the life of pots has been increased threefold for slugging 
and piercing operations. Furthermore, the average 
required press tonnage has been reduced by 30°,,, and 
in some instances, by 50°% 

As shown in lead illustration (Fig. 1), an unusual 
mechanical setup is used for this application. The 
machine uses a specially mounted torch for hard surfac 
ing the entire inside surface of the pots. This surface 
tapers from 8 to 5 in. in diam and is about 27 in. long 
SAE-2340 is used for the base forging An interesting 
side light on this application is that the material cost 
for both the forging and surfacing materials are about 
one-half as much as formerly 

Before being surfaced the pots are preheated to a 
temperature of 350 to 400 I During the welding 
operation, the machine makes a uniform advance for 
each revolution of the die pot After the pot has beet 
faced, it Is bored by conventional machi Ing technique 
leaving a in.-thick layer of hard-seurfacing As cl 
posited, the surfacing material is soft er ough to mas hine 
Once in service, however, the surfacing material work 
hardens to about 400 Brinel! 

3. Copper-Surfacing Steel Drums 
As can be seen in Fig. 9, the inert-gas consumable 


electrode process is shown being used to build up 
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pored with the 


Botton: Two pese, double layer ovirley prepared with the 


Oeciliating technique. 
Fig. 11 Deposit obtained with submerged-arc surfacing, 
using bonded hard-surfacing compositions 


s-in. thick copper deposit on a 17-in. diam steel drum 
Equipment to do this consists of an inert-gas consum 
able-electrode torch with an auxiliary wire-feed unit 
for cold-wire addition Both units are oscillated to 
gether to produce a surfacing bead |'/, in. in width 

This surfacing operation is unusual in at least two 
aspects In the first place, the deposition rate of the 
auxiliary wire is equal to the rate of deposition from the 
hot wirt \ a resuit the tota 


lh of 


deposition rate 


approximately copper an ti Secondly, a 


vater spray is directed on the inside surface of the drum 
to cool this area, thereby reducing dilution and main 
taining iron pickup at leas than 6! 
In finished form, the surface of the drum appears as 
shown in Fig. 10. It is interesting to note that, in 
order to avoid cold ip the first layer passes were 
spaced and the fina! passes deposited in the valleys thus 
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Fig. 12 Submerged-arc surfacing with composite tube rods as applied to the production of 
2300-lb steel-core grain-flaking roll 


termed “bonded hard-surfacing compositions.”” They are 


formed, The initial passes are identified in the photo- 
available for three hardness ranges and, when used with 


graph by their pronounced solidification lines. As 
described in the July-August 1955 issue of Ordnance, a mild steel wire, will produce deposits nominally of 35, 
similar procedure is being used with slight modifica- 15 and 55 Re hardnesses. ‘These materials are designed 
tions to apply copper rotating bands to military pro- for use on fabricated steel parts which require high- 
abrasion resistance with satisfactory impact properties 

Reference to Fig. 11 will illustrate the type of deposit 


Development of New Submerged-Arc that can be expected when using these compositions 
Compositions with a transverse oscillating technique; this deposit is 


A new series of unusual submerged-arc hard-surfacing representative of the type of overlay that could be used 
compositions are now available These materials were for hard-surfacing grader blades, scraper blades, or plow 


developed to provide low-cost, long-wearing deposits share points. The compositions are not, however, 
suitable for many applications. To describe them limited to use with the oscillating technique but can be 
briefly, they are compositions to which hardening ele- used with any standard submerged-are method. When 
ments in the form of ferro-alloys have been added. using a welding current of 400 amp, they will develop 
During the process of surfacing, these alloys are trans- their designed hardness when applied either on mild- or 
ferred from the compositions to the deposit. The medium-carbon steel, On high-carbon steels, the hard- 
deposits, containing carbon and chromium as essential ness will be higher than the designed value because of 
hardening elements, fall into the group of hard-surfacing additional carbon pickup from the base metal. 
materials having less than 20 per cent alloy content. Although oscillating type deposits have slight irregulari- 

The alloying elements in these compositions are ties in the surface caused by solidification, they are 
bonded to the base composition in order to prevent sufficiently smooth for most hard-surfacing applications 
and would not require further finishing. On other 
applications, grinding would be used for finishing the 
harder deposits with tungsten-carbide tools for 


jectiles.* 


segregation during handling, and thereby insure homo- 
geneous deposits. For this reason, these materials are 


* Fawett, Cecil ( Welded Rotating Bands,’ Ordnance, Army Ordnance . 7 
Aaen., Washington 6, D. C., July-August 1055, pp. 172-176. machining the softer ov erlay 8. 
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Tube Deposits for Submerged-Arc Surfacing 
New developments regarding composite tube rods 
and the characteristics of deposits obtained with these 
materials were reported at the 1955 National Spring 
Meeting of the AWS in Kansas City 
these new rods are the low- and high-alloy iron-base 
Although their use for produe- 


Examples ol 


composite tube rods 
tion is comparatively new, it is felt that they may 
become valuable production tools Accordingly, two 
applications will be discussed: one shows the use of 
these materials in a production application, the other, 
while now being used for repair and maintenance 
could also be adapted for fabrication purposes 

Figure 12 illustrates an application of submerged-ar« 
hard surfacing with composite-tube rods; it shows the 
surfacing of a 2300-lb grain flaking roll which was 
machined from a mild-steel casting. The entire sur 
facing operation is carried out in a furnace, which is 
used for preheating and to maintain an interpass tem 
perature of 1000° F 
the furnace has been removed for purposes of illustra 


In this view, the top portion of 


tion. Once started, the welding operation is completely 
automatic and requires a minimum of operator atten 
tion. The horizontal travel is synchronized with the 
rotation of the roll to produce a spiral deposit with 50% 
bead overlap. Two layers of chromium-carbide 
material are deposited at a welding current of 375 amp, 
direct current, reverse polarity, 28 v, and a travel 
speed of 18 ipm. Immediately after hard surfacing, the 
roll is heated to 1300° F and held at that temperature 
for 20 hr after which it is cooled at a controlled rate of 
50° F per hr. This heat treatment was found to be 
necessary in order to prevent cracks from developing 
The roll deposit is finished by grinding 

Prior to the use of submerged-are surfacing for this 
application, it was necessary to make flaking rolls 
from a bimetal casting consisting of a steel core and a 
chilled-iron shell. During flaking operations, the 
chilled iron was subject to abrasive wear due to the 
presence of dirt, sand and soil. Subsequent machine 
adjustments to compensate for wear invariably resulted 
in metal to metal contact between rolls. Under these 
conditions, the chilled iron tended to flake and spall 
necessitating their scrapping. The introduction of 
submerged-are surfacing for this application is expected 
to enable the fabrication of flaking rolls at a lower first 
cost than previously. The final product, consisting of 
a hard-surfaced relatively low-cost steel roll, is expected 
to last many times longer before removal from service 
becomes necessary. After removal from service be 
cause of wear, it will then be possible to rebuild the 
worn surface of the roll—an operation which could not 
be done with rolls having a chilled-iron shell 

Another interesting application of submerged-arc hard 
surfacing using composite tube rods is illustrated by 
Fig. 13. A 4-ft. diam Hadfield manganese steel cone 
mantle for crushing stone is shown as it was being hard 
surfaced using a chromium-carbide-type composite tube 


* ‘Surfacing with Composite-Tube Rods’ R.P. ¢ ertson, published 
in the September, 1955 imeue Tue Jounna 
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Fig. 13 Application of submerged-arc surfacing with 
composite tube rods to a stone crusher 


rod In this instanes urlacing was a contimuous- 
mechanized operation, where the cone was rotated 
while the welding head was horizontally traversed 


across the work The spec d of rotation of the cone was 


varied to compensate for the increase in welding speed 
when surfacing from the small diameter outwards to 
the large diametet 

The cone was preheated to 100° F and maintained at 
a temperature less than 450° F. Three weld layers 
were applied using a welding current of 425 amp, direet 
current, reverse polarity, 26 v, and a forward speed of 
30 ipm The first layer was applied across the entire 
wear face of the cone; the second layer was offset 1 ft 
from the apex end of the cone, and the third layer was 


offset 1 ft from the edge of the second layer 


Conclusion 

The ever increasing versatility of existing methods 
and the development of new techniques indicate that 
surfacing has reached a stage where it is now a valuable 
procedure for production purposes as well as for repair 
and maintenance. Since wear is usually localized, 
fabricators have several interesting choices to consider 
even before going into the production of parts that are 
subject to wear Fabricators can weigh the merits of 
using surfacing in production against its use later in 
anticipated repair and maintenance. In many cases, 
the use of surfacing materials on the original new parts 
often will impart long life at the lowest over-all cost 
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PHYSICAL PROPERTIES OF 
COMMERCIAL SILVER-COPPER-PHOSPHORUS 


BRAZING ALLOYS 


BY KARL M. WEIGERT 


In use for a long lime, silver- 
copper-phosphorous alloys are 
self fluring and can be applied 
advantageously in places where 


flux residues cannot be removed 


ABSTRACT. Silver-copper alloys with additions of phosphorus 
for lowering the brazing temperature have been in use as long as 
alloys containing zine and cadmium, Ag-Cu-P alloys are self- 
fluxing and are used especially in places where fluxes cannot be 
removed after the brazing operation. However, they are only 
recommended for joining nonferrous metals, since iron phos- 
A number of patents 
have been issued covering these alloys.' The oldest composi- 
tion was as follows: Ag 15°), Cu 85°), P 5°, now ASTM Spec. 
B260-52T BuC PS. Some other solders contain less silver 


phide formation embrittles the joints 


and larger amounts of phosphorus (BCu P-1-4), From the ex- 
perimental data of this investigation, the merits and shorteom- 


ings of these various compositions can be deduced 
Constitutional Phase Diagrams 

The ternary constitutional diagram of the Ag-Cu-P 
system (Fig. 1) is based on the three binary systems: 


Ag-Cu (eutectic point at 779° C, 72°) Ag) 
Ag-CusP (pseudo eutectic point at 795° C, 46° Ag) 
Cu-CuyP (eutectic point at 714° C, 8.38°) P) 


Karl M. Weigert ix Research Metallurgiet, Research Division, Curtiss-Wright 
Ceorp., Quehanna, Pa 


Paper presented at AWS 1056 National Spring Meeting in Buffalo, N. Y. 
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Brazing Alloys 


Strong, ductile, leakproof joints can be produced on large pieces without 
the aid of fluxes 


Phosphorus and copper form a blue compound Cu,P 
with 14.1°% phosphorus. It is convenient to regard 
this compound as one of the constituents. The two 
binary eutectics and the pseudo eutectic point join in a 
ternary eutectic at the lower temperature of 646° C of 
the composition: Ag 17.99%, Cu 30.4% and CuyP 51.7% 
(P7.2%).* 

This alloy is much too brittle for practical brazing 
purposes; hence commercial alloys constitute a com- 
promise between low-brazing temperatures and high- 
strength properties in the joint. 

The liquidus diagram was redetermined’ and cor- 
rected by evaluating cooling curves taken with a corro- 
sion resistant enclosed thermocouple tip and registered 
with a graphic recorder. 


Shear Strength Diagram 


The shear strength of the alloy (Fig. 2) was deter- 
mined by a method described previously,’ and originally 
designed for testing rivets. The extremely high shear 
strength of the 159% Ag, 85°) Cu and 5% P alloy ac- 
counts for its popularity. 
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Fig. 1 The liquidus temperatures descend toward the 
ternary eutectic compositions at 646° C. At this point, 
the liquidus surfaces touch the solidus temperature plane 
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Alloy Sheer Strength 
OOO tos 


4 
10 20 40 7c ac 
Fig. 2 The shear strength of BCu P-5 is the highest of all 
compositions. The strength of BCu P-3 and 4 and the 
liquidus temperatures are somewhat lower 
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Fig. 3. The ductility of the alloys conforms with the strength 
properties in Fig. 2 
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Fig. 4 The strong variations of the liquidus temperatures 
with phosphorous changes gave rise to various recom- 
mendations of brazing temperatures 
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Fig. 5 BCu P-2 might possibly have a higher solidus tem- 
perature 


Alloy Ductility 

At a sacrifice of strength and ductility (Fig. 3) the 
alloys BCu P-1, 2, 3 and 4 can be applied at somewhat 
lower brazing temperatures as will be discussed later. 
Vertical Sections Through the Ternary Phase Diagram 

The vertical sections are based on the determination 
of cooling curves and the study of microscopical speci- 
mens described elsewhere By melting the alloys in 
brass blocks at various temperatures and also for 
different lengths of time, diffusion processes and the in- 
teraction of the brazing alloy with the surface could be 
observed 


Vertical Section at 5%, Silver 


The vertical section with 5% silver (Iig. 4) was 
chosen because it cuts through the composition BCu 
P-3 and in the vicinity of BCu P-4 (6° silver The 
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boxed-in areas are the composition ranges given in the 
ASTM 8260-52T Specification BuP-3 and 4. The 
temperature ranges marked by arrows are the “brazing 
ranges,”’ or brazing temperatures given in the ASTM 
Specification B260-52T 
of BCu P-3 the liquidus temperature decreases rapidly 


Within the composition range 


with increasing phosphorus content. The liquidus 
temperature of BCu P-4 runs through a minimum with 
increasing phosphorus content. 


Vertical Section Through BCu P-2, 3 and 4 

The vertical section of Fig. 5 shows a cut through the 
alloys BCu P-2, BCu P-3 and BCu P-+4. Here the 
brazing range of the ASTM Specification B260-52T 
are approximately the temperatures between the liquidus 
and the melting temperature of the binary compound 
Cu,P. The solidus temperature of BCu P-2 has been 
given slightly higher in the ASTM Specifications which 
means that the solidus field Cu + Cu,P would extend 
much further (shown by dotted line). This assumption 
would be in contraction with the small solid solubility 
of silver that causes the formation of the lower melting 
ternary eutectic According to general phase rules, all 
solidus temperatures of the ternary eutectic eComposi- 


tions are identical 


CULP 
3 


Fig. 6 BCu P-5 photomicrograph X 300. The big copper 
dendrides are yellow, the compound Cu,P is bluish and 
the ternary eutectic is dark brown laminated 
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For high-phosphorus alloys, the diagrams show the 
large effect on the liquidus temperatures for a smal! 
variation of the phosphorus content. This might 
explain the different claims of thermal and physica! 
properties for alloys of the same specification group by 
different manufacturers. They are of rather academic 
interest unless the phosphorus content is controlled by 
at least 0.1%. 

By replacing the composition ranges with exact nom- 
inal compositions, and indicating commercial tolerances, 
ambiguity could be avoided. This would apply, by the 
way, also for other silver brazing alloys where composi- 
tion ranges are given and physical properties vary con- 
siderably for the extreme values of compositions (e.g., 
copper content in Ag-Cd-Cu-Zn brazing alloys). 


The Mechanism of Phase Transformations and Brazing Action 

By heating a silver-copper-phosphorus alloy above 
1185° F (Fig. 6) the ternary eutectic melts and loosely 
attaches the filler material to the copper-base metals to 
be joined. Due to the extreme brittleness of the ternary 
eutectic composition, this bond is useless for practical 
purposes 

On further heating somewhat above 1280° F the 
compound Cu;P melts and reacts with the base metals 
to form a strong and relatively ductile joint. ‘This tem- 
perature is of the greatest practical importance and has 
been given names like: flow point, brazing temperature 
or working temperature.‘ 

The copper-rich phase is not completely liquefied 
which otherwise would cause serious segregation, 
liquidation, oxidation and skull formation at tempera 
tures sometimes higher than 1400° F. During the 
solidification process, the copper-rich dendrides attach 
themselves to the base metals forming the interface 
The joints are air cooled for best results 

The alloys can be readily hot-worked and the finished 
product made flexible by impact extrusion. The brittle 
Cu,P crystals have to be broken up and surrounded by a 
malleable copper matrix. 

More work has been done recently investigating the 
influence of small amounts of phosphorus on the physi 
cal properties of silver-copper alloys.’ Alloys of high- 
silver content have been found to be more cold work- 
able,” corrosion resistant and useful for tacking ferrous 
alloys temporarily. 
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PRESSURE WELDING BY HEATING fy 
WITH HIGH-SPEED ELECTRODES Sm 


Laboratory tests indicate that new 
process is capable of butt welding 
tubular sections of various diameters 
and wall thicknesses with a number 


of advantages over other processes 
BY MELLON O. WASHBURN 


Fundamentals of Process 


A new automatic method for pressure butt welding of 
field has 


veloped and proved through laboratory tests during the 


tubular sections in the plant and been de 


past 15 years The method, called electric-are pressure 
welding, utilizes one or more electrodes moving at high 
Weld by thi 
method do not require melting of the base metal 

With this process, the butt 


tions of various diameters and wall thickne 


speed for heating to make a weld 


welding of tubular se¢ 
ses can be 
made in a fraction of the time now required by hand 
arc methods, with power requirements very much | 
than that required by the electric resistance or induc 
tion methods 

Tests indicate that the weld area of tubular sectio 
joined by the process are comparable with those mace 
Welds have 
under laboratory conditions at temperature 
860° 
ture required by the hand arc and automatic methods 


by the latter two methods been mace 
iis low ih 
and while this is less than one-half the tempera 


the welds have met such tests as tensile, elongation 
bend. ete 

The process is essentially one whereby two tubular 
sections of approximate equal diameter, not necessarily 
with identical wall thickness, are positioned In & special 
automatic alignment fixture encased in a rigid tubular 
type frame and held so that the ends of the section are 
pressed closely together and so held in this position 
under pressure during the heating, upsetting, recrysta 
lization and welding cycle 


With the 


aligned in the machine, one or more arcs are 


tubular sections securely gripped and 


struck in 
the narrow band area to be heated, then through rapid 


Melion O. Washburn ie Management A sor, The Engineer Behool, | 


Belvoir, Va 
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Treasure elding 


Fig. | Arc pressure welder 


movement of the are (500 to 4000 fpm) the are lengthens, 
becomes unstable, then breaks, simultaneously striking 
again in the area in the line of electrode movement a 
an inch removed from the previous spot 
(As the are is 


fraction of 
where the arc was struck (see Fig. | 
moved mechanically along its given path at a high rate 
of speed, this pattern or phenomena is repeated many 
With each striking or impingement of the are, 


heat | 


times 
App ied to the metal 
one 50,000 amp 


a high concentration of 


The amount of energy, approximately 


per sq in with Cul h impingement, qui kly heats a very 
narrow band along the weld line throughout the full 
circumference of the tubular sections to bring the tem 
perature in the narrow band. in some 60 see or less, to 
the degree of t mperature require d in order to foree the 


two sections together, cause recrystallization across the 


abutting interface of the sections and thereby make a 
perfect weld 
Jecause of the new design concept, the machine is 


we ight than « 
hi light 


dri en 


potentially lighter in onventional pressure 


welding equipment veight and type of 


power (motor- o! welding generators) 


required will make it possible to transport the machine 
to a remote job site if necessary 


bor 


more accurate method for 


vears, industry has bes ecking a better and 


alignment of tubular sections 
The aliwnment of pipe sections 


xample of the diffi 


yet apparently no real 


for automatic welding 


il youd 


in pipe line construction | 


culties faced by that industry 
found for correcting 
peculiar to pipe that may vary in OD or ID, 
These difficulties could be 


iminated, by 


satisfactory solution has been 
difficulties 
or is slightly oval in shape 
minimized and perhaps ¢ use of this new 
alignment mechanism which can be made capable of a 
to round the pipe 
to the same OD) 


design will align, grip, 


rounding and cold swaging actior 
and reduce both abutted pipe end 
\ welding machine of this ne 
heat, and weld the 


ections automatically 


Other Process Details 


Tests indicate that 150 amp and 10 hp 


ippro mate} 


per sq in. of metal in the cro ection of the pipe or 
tubular section to be welded are adequate to make the 
weld in |e than one minute lable | No other 
method appears to require such a small amount of 
power for such an area for so short a time 

Figure 2 illustrates samples of two 4 & 0.237-in. wall 


O40 


; 
— 
% 
‘ 
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thickness nipples which have been butt welded. The 
upset configuration shows a uniform upsetting of the 
metal. The internal upset is slightly less and not as 
smooth as the outer upset (see Fig. 3). Configuration 
of the upset both internally and externally can be con- 
trolled by one or more of the following factors: (1) 
cycle of platten movement; (2) temperature at time of 
upset; (3) pressure applied; (4) composition of basic 
metal; (5) preparation of section ends prior to welding 
(square, tapered or angle cut). It should be possible 
to incorporate an automatic OD upset cut-off tool in the 
rotor mechanism of the machine. Because of this, auto- 
matic loading and unloading of a stationary commercial 
machine should be possible. 

Figure 4 shows coupons (taken from sections welded 


by the process) which have been subjected to tensile 


tests 

Figure | illustrated the application of an electrode 
moving 1400 fpm to heat a narrow circumferential band 
mijacent to the abutted edges of two 4'/,in. OD by 
0.237-in. wall nipples in about 50 see so they can be 


Table |—Comparison of Power Requirements 


Capacity, A pprozimate 

Kva aq in Time hp 

Flash welder 
400 3-5 15 see 300 
6-10 SO sec 5OO 
600 10-15 1.0 min 900 
800 15-20 1.5 min 1200 
1250 20-30 3.0 min 1800 

Are pressure 
400 10) nee 
400 40 see 120 
10 see 160 
800 10) wee 240 
1250 40 see 300 
Fig. 3 Root bend test coupons 


Table 2—Test Results, Weld of 6-In. Standard Line Pipe, 0.280-In, Wall Thickness 


Ultimate Temperature Total time of 
Outside bend Root bend tensile % Elongation Travel surface, No. of Total inside pipe, heading, 
Teat No, test, deg lest, deg  astrength,* psi in 3 in, Spm electrodes input, w deg min 
22: 180 180 56, 600 ‘ 600 22, 000 1510 
240 180 180) 61,500 é 600 46, 000 860 
207 180) 180 56, 800 j 600 25, 500 1140 
Isl 180 180 59, 200 600 20,000 1120 
171 180) 180 60, 100 2 600 23,100 1400 
222 180) 114 63, 600 2 600 24,000 1215 
256 180 180 63, 500 22: 600 20,700 965 
257 180) 180 61,800 2. 600 28 , 500 124) 
152 180) 180) 61,000 450 24, 200 IS10 
167 61,500 600 24,000 
204 63, 100 : 600 25,500 
253 61,500 600 26, 400 
205 180 60, 500 . 600 25, 200 
14 48 180 60, 800 10 25,300 
252 180 58, 800 600 26, 400 
251 62,500 600 26,400 
150 180 58, 300 30, 500 
255 180 60, 300 600 $2,400 
206 180 180 58, 000 600 26, 400 


Kt 


* Failure in each instance was in base metal, well removed from the weld and the heat-affected zone 
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Fig. 2. Arc pressure-welded nipples 
| 
{ 
— 


Tensile test 


Fig. 4 
coupons 


forced together under pressure and a weld joint made 
The nipples are held stationary with pressure being ap 
While the unit shows 


two electrode fixtures on the rotating mechanism, only 


plied to the ends of the nipples 


one electrode is used with welding current being pro 
vided by an electric motor-driven 400-amp welding 
generator. The width of the heat band at time of up 
set is approximately twice the thickness of the wall se 
tion of the nipples 

Figure 8 is a cross-sectional view of the new design 
concept tor a machine in which long sections of pipe or 
tubes can be aligned, gripped and welded. The grip 
pers are serrated, tapered externally and bored intern 
ally for the size pipe or tube to be gripped. The grip 
ping die will not move longitudinally but will contract 
under pressure and expand when pressure is released 
A piston (with an internal taper to match the outer 
taper of the die) moving in the tubular type frame 
squeezes the gripper die. The machine has two of these 
pistons. One piston, however, moves in an inner cy! 
inder which inner cylinder can be moved longitudinall 
in the master frame The othe piston moves in the 
master frame. Through this arrangement the inner 
cylinder is moved longitudinally in order to upset the 


heated joint to accomplish the weld 
Hardness of the tube material (see Fig. 5), rang 
from 130 to 144 vhn, while the pressure weld area range 
from 139 to 148 vhn, with the weld line being from 144 
to 147 vhn 


measure of tensile strength, by conversion it can be 


If the hardness properties are taken as a 
estimated that the tensile strength of the weld will 
range from 65,000 to 70,000 psi while that of the base 
metal ranges from 60,000 to 65,000 psi 

A photomicrograph of the weld area of Fig. 5 is 
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Fig. 6 Photomicrograph of area shown in Fig. 5 


shown in Fig. 6 with the weld line approximately through 


the center. from top to bottom 


Figure 7 is another photomicrograph of a weld made 


by thi process Again, the weld line } through the 


eenter, trom top to Dottom 


Table | compares the power requirement for this new 


process with present pressure elding machines 

Table 2 list ome of the test performed on are- 
pressure welds It is significant to note the number of 
electrodes used, speed of electrods ind the tempera 


tures at which weld vere made, ranging from 860 to 


1810° F with time factors ranging from 0.84 to 2,60 min 


or was used 


or cut hy ele tro ol 


he used electrode 


Beeau ‘ muit pr ectrode 


peed controlled and generator output regulated, 


the time factor can be controlled rewardl of the cross 


Fig.5 Hardness and nital etch test 
Weld | line 
: 
te 
33 
',« 
AS 
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Fig. 7 Photomicrograph of arc-pressure weld 


Fig. 8 A new design concept for pipe and tube alignment 


sectional area of the tubular sections being welded. As 
an example-—with one electrode moving at 1400 fpm 
and a generator output of 450 amp, approximately 3'/, 
sq in. can be welded in 1 min. All factors being the 
same, if the electrode speed is increased to 2800 fpm, the 
same area can be welded in about 40 sec. The heating 
efficiency of the electric are at higher speeds is not in 
direet proportion to the increase in electrode speed——i.e., 
double the speed of the electrode, the efficiency is in- 
creased slightly less than 100°7%. With 2 electrodes, 
moving at 1400 fpm the same area can be welded in half 
the time, or 30 see (or twice the area in I min). Be- 
cause of the foregoing it is possible to have any number 
of combinations, all dependent on the requirement of the 


user, 


Field of Application 

The welding of large tubular sections with sufficient 
wall thickness and diameters in excess of 12 in. poses 
no insurmountable difficulties. While the variance in 
diameter of larger sections of the same size pipe will ap- 
pear to create a problem, it should be a relatively simple 
matter to reduce both ends to the same diameter 
through a swaging action. This would also hold true 
for pipe out of round. 
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The concensus among industrial firms contacted ap- 
pears to be: (1) a better method for aligning pipe and 
tubular sections in the plant and field than those meth 
ods now being used is highly desirable; (2) elimination 
to the maximum extent of the internal upset would be a 
definite and highly desirable improvement in many fal- 
rications; (3) there is a need for a simple, practical, eon- 
sistent and more economical method than those now 
used for butt welding pipe sections in the field. A 
study of this new method of are application and design 
concept indicates a definite move in this direction. 

The author recalls that, in the early 1940's, an oxy- 
acetylene automatic pressure welder was used in the 
pipe-line construction industry to butt weld pipe in the 
field and that some difficulty was experienced in align- 
ment of large sections due primarily to diameter vari 
ances in the same size pipe as well as out of roundness 
Much greater success was had in welding the smaller 
diameter pipe. A recent discussion with an oil develop- 
ment company indicated that many miles of the smal! 
diameter pipe pressure welded by this process are giving 
satisfactory service after some 10 years of use. This 
new method of alignment together with the rounding 
and cold swaging action possible, tends to eliminate the 
difficulties experienced with previous portable pressure 
welding machines. This will also apply to present 
stationary equipment. 

Some of the fabrications in which this process might 
possibly be used to advantage are as follows: 


Joining tubes in the tube mill. 

Welding heat exchanger coils, 

Welding oi! well drill tubing and joints both in 
the plant and field. 

Landing gear. 

Jato bottles. 

Pipeline construction. 

Joining solid bar stock. 

Composite turbine wheels. 


Conclusions 

The electric arc-pressure welder produces welds at 
high speeds and requires no filler metal or melting of 
base metal in order to make a satisfactory weld. 

It is lightweight and portable, and requires only 207 
of the power required by other mechanical and manual! 
methods. Expensive prewelding pipe-end preparation is 
not required. 

Power requirement is approximately 10 hp and 130 
amp per sq in. of metal to be welded. 

Standard welding generators, motor or engine driven, 
are used as a power source for heating. Welds on any 
size diameter and wall thickness pipe and tubing can be 
made in the plant or field in less than one minute 

Savings in some instances of as high as 50° in labor, 
material and power costs appears possible with the 
are-pressure method. 
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A SYSTEMS ANALYSIS APPROACH 
TO AIRCRAFT SPOT-WELD RELIABILITY 


New approach lo the problem of spol-weld 
reliability described as holding the best 
promise for advancing the usage of spol 
welding in the aircraft and other 


quality-conscious industries 
BY J. M. PETERSON AND E. R. FUNK 


In May 1954, the Goodyear Aircraft Corp. submitted 
to the Air Materiel Command the final report of a 
study of spot welding in the aircraft industry 

This study was undertaken at the request of the Air 
Materiel Command and had as its objective the deter 
mination of the steps necessary to widen the usage of 
spot welding in the aircraft industry In the course of 
the investigation airframe fabricators as well as equip 
ment manufacturers were contacted 

The conclusion of this report was that spot welding 
is not gaining in industrial ac ceptance due, primarily, to 
the belief of many engineers that spot welding is not a re 


liable means of joining 


J. M. Peterson and E. R. Funk are members of Technical Service Dey 
4 rt 


ment, Croodyea raft ¢ Akron, O} 


Juny 1956 Peterson, Funt 


Spot-Weld Relialnlity 


It has always been assumed that spot welding is an 
economical process and that its use offers saVINgS Over 
riveting in conventional airframe fabrication How- 
ever, there is evidence that increasing quality control 
costs have diminished the advantages inherent in spot 
welding as a method of joining 

Apparently, increased industrial acceptance depends 
almost solely upon improving the reliability of spot 
welding. Lack of reliability, real or suspected, pro- 


hibits full utilization of the proce 


Present Control Methods 

At present three general methods are being used in 
attempts to raise the reliability of spot welding. These 
methods are process control, machine instrumentation, 
and statistical quality control 

Process control attempts to improve the quality of 
the welds by specifying the precise manner in which 


the weld is to be made ‘| hrough uch diverse activi- 
ties as training and certifying welding personnel, con- 


trolling the cleaning processes, machine certification 
and setup, ete., it is felt that many of the variables con- 
tributing to the low reliability can be brought under 
control 


Instrumentation of the welding machines is also a 
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much lauded techinque for upgrading the spot welding 
process. It is the result of a belief that the variables 
which are really out of control are those concerning 
machine performance. By properly instrumenting 
voltage, current or any others of a number of such quan- 
tities and setting limits on their fluctuations it is hoped 
that we will be able to discover a defective weld and 
take steps to improve the next one. 

Statistical quality control, as practiced in the indus- 
try today, is apparently limited to getting raw data 
from coupons made during the production run. From 
destructive tests conducted on these coupons, perform- 
ance information can be gained about the spot welding 
process, Also, finished parts are sometimes proof 
tested to add greater validity to the coupon data. 

These three methods of promoting reliability in spot 
welds have not been completely satisfactory. This 
became apparent when the aircraft industry expressed 
their reluctance to completely embrace spot welding on 
the grounds of reliability. Either these methods must 
be extended and improved or a new approach must be 
sought, 

The purpose of this paper is to outline an approach 
on the question of reliability in spot welds which sug- 
gests the use of the tools of systems analysis. 


Monitoring and Controlling 

Spot welding does not differ from any other indus- 
trial process in that reliability must result from either 
monitoring or controlling. These two terms, monitor- 
ing and controlling, are closely related, but there is a 
significant distinction between them which must be 
understood. 

A monitored process is one that gives information 
about the quality of the product. It accomplishes this 
by carefully examining the output or those factors 
giving rise to variability in the output. The controlled 
process goes a step farther in that it provides for this 
information to be used to correct any deviations from 
a desired path. These corrections may be made either 
automatically or by an operator. 

Both of these systems may operate on information 
from either the inputs or outputs of the process, Gen- 
eralized models of both input and output monitor sys- 
tems are shown in Figs. I and 2. 

The simplest and perhaps most widely used system 
that we will consider is the output monitor (Fig. 1). 
The output of a process is inspected or otherwise evalu- 
ated and this information is “read out” along with the 
product. In a broad sense all processes subjected to 
inspection are of the output monitor variety. The in- 
formation so obtained is used to make “acceptance- 
rejection” decisions and to indicate malfunctions of 
the process, 

An input monitor system is displayed in Fig. 2. In- 
put factors affecting the output are measured and this 
information is acted upon by analog or limiting devices 
to evaluate the performance of the process. 

Limiting devices simply determine and indicate 
whether or not the variations of each of the inputs are 
staying within certain prerequisite limits. 
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In more complicated situations the dynamics of the 
process must be analoged or simulated by a computer. 
The input information is fed into this analog and its 
output which is related to the output of the machine 
in a known manner is used to evaluate machine perform- 
ance. 

The control system is little more than a further re- 
finement of the monitor. In addition to providing in- 
formation on the quality of the output, the control sys- 
tem tells exactly what, if anything, is wrong in the proc- 
ess and gives indications of the magnitude and direc- 
tion of the errors so that they may be corrected. If 
the control system makes these corrections without the 
aid of a human operator it is called an automatic con- 
trol system. 

Figures 3 and 4 represent generalized input and out- 
put control systems. It should be noted that a com- 
pletely closed loop is formed in each case. This closed 
loop is a characteristic of control systems. 

The output control system (Fig. 3) requires that 
some measure of the machine performance be taken 
from the output by appropriate sensing devices called 
transducers. This information is then fed into some 
device which will determine the appropriate corrective 
action based upon this information. 

The input control system (Fig. 4) performs in much 
the same manner with the exception that the informa- 
tion used to provide the corrective action is derived 
from the inputs to the process. 

In both the input and output control systems the 
corrective action information is used to adjust the proc- 
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Fig. | Output monitor 
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Fig. 2. Input monitor 
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ess 80 that subsequent product output will be of the 
prescribed quality. 

In extending the methodology of systems analysis to 
spot weld engineering, it is recognized that certain 
liberties have been taken with the purists definitions 
Perhaps it is characteristic of the application of an es 
tablished discipline that imprecise terminology occurs 
which subsequently becomes refined. In this paper 
our primary emphasis will be upon monitor systems 
since the transition from monitor to control systems is 
an obvious, if not easy, step once the problems common 
to both have been solved 

The reliability of a spot weld is a question of know! 
edge concerning the quality of the spot once it has been 
made, Engineers may not trust a spot weld because 
they have no way of knowing (unless it is destroyed 
whether or not that spot will do the job it is intended to 
do. If, however, we know the quality of every weld 
we make, we can retain those which have sufficient 
quality and discard or repair those which do not. In 
this manner we can insure the fact that every weld put 
into service will perform satisfactorily \ monitor 
gives precisely the information needed to make accept 
ance-rejection decisions since it reads out the quality 
of the output 
Measuring Spot-Weld Quality 

The definition of quality in a spot weld is quite 


difficult 


considered as the ability of the weld to do the job for 


For the purposes of this paper, quality may be 


which it was designed. At present the only reliable 
way of measuring quality is to destroy the weld, i.e 
destructive testing. 

For obvious reasons destructive testing cannot be 
applied to all welds. We must, therefore, resort to some 
more roundabout technique to measure the quality of 


every weld. What we need is some “criterion of qual 


ity’’ that we can measure nondestructively and that is 
related very closely with quality. This criterion is the 
very heart of the problem If such a quantity can be 
found which is both measurable and a good measure of 
quality, we are well on our way to the solution of our 
problem. An example of such criteria is the use of 
hardness as a measure of a strength. We will now 
discuss input and output monitor systems utilizing 


ilfilling these two 


criteria which have possibilities of { 


conditions 


Past Work 


The idea of a monitoring device for use in the spot- 
welding processes of the aircraft industry is not new 
In 1944, N. C. Clark (“Quality Control in Aircraft Spot 
Welding,” Tue Journa, 23, January 1944 
outlined a quality-control system utilizing such a de 
vice in conjunction with the standardization of equip 
ment and regulation of setups. Clark’s paper also in 
dicated some quantities upon which a monitor system 
could possibly be constructed to act, and a discussior 
of the experimental validity of one of these quantities 
energy input 
The list of suggested “criteria’’ quantities offered by 
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Clark contains many time-honored variables which ex- 
perimenters have tried for years to relate to weld qual- 
ity. Instrumentation of such quantities as the integral 
of the product of current squared and time, energy re- 
leased to the secondary circuit, maximum and average 
secondary current, etc., has been accomplished and 
much effort has been expended trying to relate these 
quantities to the physical properties of the resulting 
weld. In many instances such relationships have been 
found for welds made under controlled conditions. But 


the fact remains that a monitor of sufficient reliability 


which is still suitable for production installation has 
not been prov ided It is not the purpose ol this paper 
to discredit past researches. Nor is it our purpose to 


discourage any further empirical work attempting to 
correlate such quantities or combinations of quantities 
to the quality of the weld We cannot state that such 
investigations will not uncover the relationships which 
will turn the key. It is our purpose, however, to sug- 
gest a program of research which should accomplish 
these goals in a more straightforward manner, First, 
however, let us outline what is required of it in order 


that it be considered successful 


Requirements for the Design 
of an Input Monitor 

The information necessary to construct a reliable 
input monitor is the degree and nature of the effect of 
each of the inputs to the process upon the quality of the 


output of the proce In its most convenient form 
this information would appear as an equation, relating 
quality, Q, to the inputs, /;, Js, /,, of the form: 


With this equation a monitor can be constructed so that 


the fixed inputs are preset before operating the machine 


and the fluctuating variables are sensed during the 
operation These data are then combined in a com- 
puter, probably of the analog type, to produce a quality 


or Q grade for the weld just made 
Equation 1 is the heart of the problem. It is also 

probably the most difficult hurdle to be encountered 

lo best this dif 


ficulty and gain knowledge of the nature of eq 1 we feel 


on the way to a successful monitor 


that analytical study of the welding phenomena is 
required 

There have been previous attempts to describe the 
welding process analytically The most famous of 


these is the near classical formulation 


H = K (2) 
in which i(f the secondary current as a function of 
time, r(t the material resistance as a funetion of 
time, A i proportionality constant and Hf the 


energy put into the weld 


The discovery and utilization of this relationship 


have been a great aid in the understar ding of the proc- 
However, its inherent limitation make jt un- 
satisfactory as the basis for a monitor. Principle 


among these failings is that it does not consider what 


happens to the energy It is known that there are heat 
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losses to the electrodes and to the material surrounding 
the weld area. Equation 2 does not consider these 
losses and their effect on the nugget geometry and struc- 
ture. A more inclusive analytical technique is there- 
fore required. The primary requirement of such an 
analysis is that it takes into account the distribution of 
the energy among the various activities that take place 
between the electrodes. This indicates that one course 
of action is to formulate the heat transfer equation as 
the key to a better understanding of the process. 

Even the briefest examination shows this to be a very 
complex problem. Since we are only interested in the 
actual welding process the steady-state problem occur- 
Further, the 


region of metal we desire to study contains a heat source, 


ring before and after welding is trivial. 


the interface, and is bounded by two heat sinks, the 
electrodes, While the sink potential is reasonably con- 
stant, the source potential is a very dynamic quantity 
and must be expressed as a function of time. Some of 
the heat thus generated will be lost to the electrodes, 
other heat will transfer into the surrounding material 
and prevent too rapid quenching of the molten pool, 
while still others will be used to melt the nugget.  Fi- 
nally the effect of these temperature cycles upon the 
metal must be evaluated. 

The end result of this work should be an equation 
similar to eq 3. In this formula the geometrv and 
structure of the weld nugget, Ng and Ns, are related to 
the many and various inputs, /;, /s,.. . 7, to the process, 


(Ng, Na) = falli, . (3) 


Such an analysis as this is obviously not going to be 
an easy task. There will be of necessity many empirical 
investigations to establish the functional relationships 
But de- 


spite difficulties such as these, the solution of the heat 


and boundary values required by the analysis. 


transfer equation provides exactly that information 
necessary to design a successful monitor. 

Once the analysis has been completed and checked 
empirically, it can be utilized in several ways, but its 
principal value will be the information it contains about 
the important control variables and their relationships 
to one another and the weld quality. Variables which 
are found to be of little significance as regards weld 
geometry and structure may even be neglected in the 
monitor system. Knowledge of the manner in which 
these variables combine to yield a nugget of certain 
properties is the most valuable contribution of this 
analysis. To complete the cirele we must be able to 
relate these nugget properties to the quality of the weld. 


This relationship, 

Q = f,(Ng, Na) (4) 
will require an extensive study of how spot welds be- 
have under loads and what it is that constitutes a good 
weld. 

Thus, the combination of 


(Ng, Na) Te, .. (3) 

and 
fy(Ng, Ns) (4) 
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yields 
Q = filli, Ls, .. Tn) (1) 


which is the critical bit of information required by the 
designer of any reliable monitor system. 


Monitor Design Features 

Even though we cannot yet write eq 1, we can con- 
sider the components that the designer has at his dis- 
posal in his job of designing an input monitor 

Let us consider first just what is meant by the word 
process, the central block in our diagram previously con- 
Simply, a process is any group of activities 
In the spot weld 


sidered. 
organized to produce a desired end. 
process these activities are the pressing together of two 
or more metal workpieces, the passing of a current 
through the resisting interface of the workpieces to 
produce heat which melts a pool of metal common to 
both, the application of further pressure to forge this 
pool of metal as it cools into a homogenous nugget be- 
tween the two work pieces. These activities are or- 
ganized in the sequence as listed and the desired end or 
output is the nugget or spot weld so produced. 

The input block represents a very large category 
Typically this term implies only those quantities added 
to a process to which dollar values or costs may be as- 
signed. For our purposes this definition is too limited 
We will define the inputs as all of those quantities which 
affect the performance of the process. Consequently, 
we are concerned not with the accepted inputs, mate- 
rial, power, etc., but with their characteristics affecting 
the nature of the output plus numerous other items 
which perhaps previously have been given only see- 
ondary importance. Thus, in the spot weld process a 
partial list of the inputs would include material gage, 
composition and surface preparation, current magni- 
tude and wave form, the pressure cycle, electrode geom- 
etry, in fact all these variables that have any bearing 
upon the ability of the process to produce the desired 
end. 

The purpose of an input monitor is to examine these 
inputs during the process in order to ascertain that they 
are entering the process in the proper absolute and rela- 
tive magnitudes. By careful examination of eq | the 
designers of a monitor should be able to choose these in- 
puts which very accurately define the quality of the 
output. It is extremely probable that some few vari- 
ables will be sufficient to describe the output with the 
accuracy indicated by production requirements. 

The input monitor device proper is made up of the 
remaining three blocks: transducers, computer and 
go-no go. 

A transducer is a device which derives power from 
one system and provides power to a second system. A 
well-known example is the ordinary diaphragm pres- 
sure gage which derives power from a pressure system 
and provides power to a mechanical linkage resulting in 
motion of the indicating needle. If this needle is re- 
placed by the wiper of a potentiometer the pressure 
system can be used to modulate an electrical system 
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In recent years there has been a great deal of progress 
in the development of these devices so that at the pres- 
ent time fast and positive action can be obtained be- 
tween almost any two types of systems 

In the monitor device the transducers wil! be used to 
sense the magnitude of the various inputs and convert 
them to electrical signals. In this manner the measure- 
ments made on the different systems will be brought 
into a useful, homogenous form 

From Fig. 1 we see that these signals from the trans 
ducers are fed into a block labeled computer. The pur- 
pose of this unit is to compute the quality of the weld 
according to eq | using the data picked up by the trans 
ducers. There are several means available to perform 
these computations and until we know the form of eq | 
we cannot say which one would be most suitable. It is 
reasonable to assume, however, that the computer 
function will be performed electronically since modern 
methods of electronic computation are rapid and versa- 
tile. 

The two principal types of electronic computation 
are analog and digital. The fundamental difference 
between the two types is that the digital computers 
deal with discrete numbers while the analog types use 
continuous functions as their operational medium 

The digital computer is really little more than a glori 
fied desk calculator All that it is capable of doing is 
to perform algebraic operations upon numbers accord 
ing to prescribed programs. But it performs these 
operations upon vast quantities of data at amazingly 
fast rates. Most of these computers are capable of 
simple logic problems, such as arranging a group of num 
bers according to their magnitude. Because of the 
rapidity with which numerical computations can be 
performed this type of computer is ideal for the solution 
of differential equations involving complicated bound 
ary values such as we are likely to encounter in the spot 
welding problem. The logic abilities of such a com 
puter can be used to determine whether size of the nug 
get and the thermal cycle that it has passed through 
has been greater than or equal to a predetermined re 
quirement. It is this decision by the monitor that 
gives the “accept-reject”’ information that is required 


and present by the go-no go unit 


Output Systems or Nondestructive Testing 
The requirements for a successful output monitor 
are much the same as those of an input monitor. First, 
and foremost, there must be some quantity which we 
have named the “criterion of quality” that is related to 
the quality of the weld in some known manner and that 
ean be accurately measured. The criterion might be 
the same for both methods of monitoring but the man 
ner in which it is evaluated is sure to be different. If 
for example, the criterion were found to be the weld 
diameter, i.e., the weld quality is known if the weld 


diameter is known, the input monitor would measure 
the conditions of the welding process and use this infor 
mation to calculate the diameter of the weld, thus eval 


uating the weld quality The output monitor how 
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ever, would do nothing until the weld is completed, at 
which time it would measure the weld diameter directly 
and thus establish the weld quality his is not to sug- 
gest that the weld diameter is a valid “criterion of 
quality” but is present only to illustrate the distinetions 
between the two methods 

There are other requirements which must be met by 
any monitor system if it is to be a useful production 
tool. These added requirements apply to output sys- 
tems just as strongly as they do to input systems 

To be a practical addition to the production shop 
any monitor must “read out’? the weld quality ex- 
tremely rapidly. Each weld must be evaluated before 
the next weld is begun if the monitor is to be used as a 
means of establishing corrective procedures, Thus, 
the response must be on the order of fractions of a see- 
ond if spot welding is to continue as a rapid means of 
jJoming 

Such fast and reliable output monitors have not yet 
been fortheoming but this should not eliminate the pur- 
suit of such a device. In recent years many valuable 
inspection techniques have been developed but they 
have not gained wide acceptance in the resistance weld- 
ing processes. This is perhaps due to the fact that 
most of the new equipment is designed for a high degree 
of versatility. If some of these principles such as radio- 
graphic and ultrasonic inspection were adapted to a 
1 spot welds 


highly specialized job in the monitoring 
their capabilities might be more strongly utilized. 


Conclusions 

The nature and status of the art of spot welding are 
such that improvements in the present techniques are 
not likely to attain the degree of reliability required 
for modern high-speed aircraft. Some “new thinking” 
is required if spot welding is to grow at a pace compar- 
able to the contemporary aircraft industry 

Other processes have benefited greatly from the appli- 
cation of systems analysi It is felt that this approach 
could be the “new thinking” that spot welding requires 
However, the successful application of these new tech- 
niques requires a complete knowledge of how weld qual- 


ity is related to machine inputs or a suitable nonde- 


structive testing procedure. The choice depends upon 
whether the controller-monitor system is to be of the 
input or output type. The knowledge contained in eq 


1 certainly requires an extensive analytical and ex 
perimental research program. If the choice favors a 
nondestructive testing system a great deal of develop- 
ment work still remains to be done 

Despite these difficulties, once the re quired informa- 
tion is obtained the increased reliability of spot welding 
is practically insured, There exists, at present, a 
sufficient body of theory and practice to transform this 
information into a successful monitor or perhaps eve) 
a control system 

We believe that this approach to the problem of spot 
weld reliability holds the best promise for advancing 
the usage of spot welding in the aircraft and other 


quality-conscious industries 
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CHOCOLATE MOLDS REPAIRED WITH 


NICKEL-STEEL SOLDER 


BY HERBERT DRAPKIN 


Longer production life and reduced cavity breakage for 
new and repaired nickel-steel chocolate molds with the 
use of a new solder has enabled eastern chocolate mak- 
ers to cut maintenance downtime. Molds now stay in 
service longer and production bottlenecks due to 
broken cavities have been virtually eliminated. 

In the manufacture of chocolates, molds made up of 
variously shaped nickel-steel cavities are fed into auto- 
matic machines which pour liquefied chocolate over 
each mold, filling the cavities. Excess chocolate on the 
upper surface of the mold is wiped off by a squeegee- 
type device. When the chocolate has hardened, the 
mold is vibrated sharply so that the pieces can be 
knocked easily out of the cavities 

Since a mold is manufactured by cutting, fitting and 
soldering individual stamped cavities together (as many 
as 84 to a single mold), the strength of the joining 
material is important. One reason for broken and 
smashed cavities is the fracture of soldered joints that 
occurs with the repetitive vibratory action. If these 
flaws are not caught in time, the loose cavity may 
separate from the mold inside the machine, resulting in 
costly jamming and breakage of molds. 

In one candy producing plant, the breakdowns 
mounted at an alarming rate, the trouble being traced 
to weakened cavity joints. Repairs were made with 
conventional solders but they did not possess the 
strength necessary to prevent joint failure under con- 
tinual stress. The mold manufacturer (who was also 
responsible for mold repair) finally solved the problem 
with a special solder for nickel-steel which has tensile 
strength up to 9000 psi, low melting point, short plastic 
range, and freedom from porosity and corrosion. 

To repair the chocolate molds, damaged cavities are 
removed and the open areas squared off to receive the 
new cavity blanks (see Fig. 1). These nickel-steel blanks 
are stamped out with round flanges that have to be cut 
and fitted exactly into the mold openings with tolerance 
for joint clearance in the thousandths 

All soldering is done from the back since the top 
surface of the mold must be perfectly smooth to permit 
the squeegee to wipe off the excess chocolate without 
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Fig. | Worker points to holes in the mold where weakened 
solder joints caused cavities to separate. Flanges of the 
nickel-steel blanks are stamped out round and have to be 
cut and fitted to the mold with close tolerances 


meeting any projections (see Fig. 2). While the close fit 
between cavity blank and mold helps to prevent solder 
from flowing out on the surface, two additional precau- 
tions are taken-——the top of the mold is coated with 
finely powdered asbestos and the mold is laid flat on an 
asbestos pad during soldering. 

The cavity blanks are positioned in the mold and 
lightly tack-soldered to hold them in place. The flux 
used is an acid-type soldering fluid designed as a com- 
panion agent to the new nickel-steel solder. Its 
chemical action removes the surface oxides and prepares 
the metal for strong, permanent alloying of the solder 

After the liquid flux is brushed lightly along the 
joints, a soldering copper (heated in a gas-fired stove) is 
held against the cavity blank just long enough for the 
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Fig. 2. All soldering is done from the back of the mold. 
The top surface is coated with powdered asbestos and the 
mold is laid on a flat asbestos pad to prevent the solder 
from flowing through to the top 


metal to reach the solder’s melting point. The solder 
bar is touched to the joint and as the solder melts 
freely, it flows by capillary action along the close- 
fitting joint, penetrating all crevices and hardening 
quickly. 

Final steps in mold repair are cleaning and polishing 
(see Fig. 3). The flux residue must be completely re- 
moved since the mold is used for food production. This is 
done by first washing the mold in cold water and follow- 


ing with a prolonged hot detergent bath. After the mold 


Fig. 3. After the new cavity blanks have been soldered in 
place, the mold is washed thoroughly to remove any trace 
of flux residues, and finally polished with a nickel-silver wire 
brush 


has dried, the top surface is polished smooth and flat 


with a nickel-silver wire brush 


NEW CAR COST 


Reading Co., has recently effected a $62,260 savings in 
steel, by using submerged-are welding to rebuild 3477 
service-worn hopper cars at its shops in Reading, Pa 
The steel consumption cuts were made possible by 
eliminating lap-joint construction in the car sides 

The use of submerged-are welded butt joints elimi 
nated metal at the top, bottom, and sides of side-center, 
and side-end plates; and reduced steel consumption 
for side stakes. In addition, automatic submerged 
are welding setups increased the speed and efficiency of 
fabricating operations—often running two welds at one 
time at average welding speeds up to 45 ipm 

The elimination of 6 in. of '/¢in. thick steel plate 
from each joint in side-center and side-end sheets 
reduced the sheet metal used on each car by 61 Ib 


For 3477 cars, this amounted to a saving of $13,435 


Similarly, a material savings of °/, of an inch at the 


Based on a story by the Linde Air Products Co., New York, N. Y 


1956 


LIKE-NEW HOPPERS, AT A FRACTION OF 


Fig. | A dual-head submerged-arc welding machine 
completing two welds in one fast operation. These welds 
join a ”, ye-in. thick steel stake to the in. thick side sheet 
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Both top and bottom Fib. 4 Finished product. This rebuilt hopper car is ready 


Fig. 2 Two operations at once. 
for thousands of miles more service, at a fraction of new 


rails are submerged-arc welded to the side sheet. Weld- 


ing speeds average from 40 to 45 ipm rolling-stock cost 


top and bottom of the side sheeting resulted in a $6314 
savings 

Submerged-are welding also made it possible to 
reduce the amount of steel used to make flanged U- 
shaped side stakes. The width of the '/,-in. material 
was reduced from 12'/, to 10'/, in. This totaled 226 
lb of steel saved per car; a sum total of $42,510 saved 
in the fabricating operation for side stakes. 

While the new car sides were being fabricated, a 
crew was busy peeling down the service-worn cars with 
oxyacetylene torches. Each car was reduced to the 
end frames and center sill. The newly welded sides 
were then assembled, together with new hopper bottoms 
and shoots, on the stripped down units (see Figs. 1 to 4) 

; Each rebuilt car was mounted on entirely reconditioned 
trucks, paint-sprayed, and lettered. Completed, the 


Fig. 3 Before. A service-worn hopper car as stripping like-new hoppers are ready for many thousands of 


operations begin miles more service. 


An Invitation to Authors for 1957 AWS National Spring Meeting 


Each year the Amenican WeLpinG Sociery presents opportunities to Authors for bringing their outstanding work 
development and research to the attention of its membership and the welding and metals industry, by having previous!) 
unpresented and unpublished papers presented at its national meetings and published in Tue Weipinec JourNAL. 

The Soctery's Technical Papers Committee will be happy to receive applications for entry in the 1957 National! Spring 
Meeting activity in Philadelphia, Pa., Apr. 8-12, 1957. All applications and abstracts will be screened by the Committee 
and Authors will be notified soon thereafter regarding acceptance. The Committee reserves the right to consider all ap- 
plications on the basis of acceptance for placing on the 1957 National Spring Meeting Program, or consideration for placing 
on the 1958 National Spring Meeting Program, the next Meeting of the Sociery. Papers may be considered for publication 
in Tae Wetoine JourNna regardless of acceptance for presentation at either meeting. 

Papers dealing with latest developments in (1) fabrication and maintenance of equipment used for radioactive applica- 
tions, (2) brazing, (3) welding of dissimilar metals, (4) machinery design and fabrication, (5) automation as applied to 
resistance welding, inert-are welding, and other welding processes, (6) welding of castings and composite structures, (7) 
welding of plastics, (8) soft soldering, (9) equipment and transmission lines used in petroleum industry, (10) structures and 
railroads, (11) magnesium, zirconium, molybdenum and like metals and (12) practical applications or “how-to-do’’ topics 
are deemed to be of particular interest at the Philadelphia meeting. However, any papers dealing with the educational! 
and informative categories of welding production, engineering, research and metallurgy are welcomed if the subject falls 
within the field of the Soctwery's activities, 

To assure consideration for the 1957 National Spring Meeting Program, abstracts and application forms must reach 
AWS not later than Aug. 15, 1956. Abstracte must not be less than 500 words 

If needed, application forms may be obtained by writing to National Secretary J. G. Magrath, American WeLpinc 
Socrery, 33 W. 39th St., New York 18, N. Y. 
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1956 AWS Spring Meeting and Welding 
Show Acclaimed as Greatest Ever 


Record registration, co-sponsorship by ASME, excellent 


technical papers and largest welding show were but a few of the 


many outstanding features in Buffalo during the week of May 7 


The fourth Spring Meeting and Welding 
and Allied Industries Exposition may 
well be described as the greatest event 
sponsored to date by the AMERICAN 
WELDING Sociery rhe outcome was 
an affair without parallel in the history 
of the Societ record-setting crowds 
were in attendance at technical sessions 
practical conferences and exhibits; the 
papers and the extensive discussions 
the provoked vere the hest ever the 
display of welding equipment and 
materials was the largest ever gathered 
under one roof: and the social gather- 
ings were many and most diverting 

The meeting also marked another 
important milestone in the growth of 
the American WELDING Society: for 
the first time in its histor a sister 
Society, the American Society of Me- 
chanical Engineers, joined in the spon- 
soring of some of the technical sessions 

In addition, invitations were extended 
to the members and officers of the 
Canadian Welding Societ and they 
responded with excellent attendance 
and valued participation in the entire 
activity 


Opening Session Packed 
with Activity 

The opening session on Monda 
morning, May 7, at the Hotel Statle: 
was marked by outstanding addresses 
by AWS President Joseph H. Humber- 
stone. President-elect John J. Chvle 
and the President of the ASME, Dr 
J. W. Barker In addition, two met 
bers of the Soctrry received the ‘a 
tional Meritorious Certificate Award 


16 members in a group were given the 


SOCIETY'S Meritorious Certificate 
Awards through district nominations 
Past-President Fred L. Plummer con- 


Jury 1956 


The 37th AWS Annual and 4th National Spring Meeting was exceptionally well 
attended by our Society members and guests: 1590 registrants. It started off 
with zest, interest and a full house as is indicated here at the Official Opening 
Session. From start to finish it was a live, pulsating, minute-crowded convention. 
You missed something if you were not there! 


eyed the greetings of the Japan Weld Industs vovernment and education 
ng Socet und a three-member team ire ming engineers through death or 
reported on European welding opera retirement taster than the we beng 
tions rey ed} oung nen graduating from 

rineering oho 

Technological developments in weld Barke pointed out that the 
nig ive core ng so fast that prospect is bleak for the next three 
n«lust lagging far behind in appl eal , t take it least four vears 

g the new ethod Vir. Humberstone to eclucate a young in or woman in 
pointed out in | veleoming addre engineering, and that even after that 
H text given i liina later etion the outloor j ot tor encouraging 

President-elect Chyle presented a Phe Russian he i, are traming 
thi igh review and constructive anal more engineers thas e are “but they 

of the iriou ipers to be offered have ong v to we 

it the meeting, outhining their important Pointing out that in one midwestern 
contribution to our present knowledge unive t entering student failed to 
His complete text ke Mr. Humber pi fifth grade arithmetic testa, Dr. 
stone 18 reproduced in later section upon the engineers, “not 
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only a8 engineers but as citizens,” to 
take an active role in fostering good 
educational practices in their com- 
munities. 

Past-President Plummer presented 
the personal greetings of Dr. Haruhiko 
Shibata, professor at Yokohama Uni- 
versity and newly elected president of 
the Japan Welding Society, together 
with those of the other officers and 
members of their Society to the mem- 
bers of the AWS in attendance at the 
Spring Meeting 


Meritorious Certificate Awards 


Two members of the American 
Soctery were honored with 
the National Meritorious Certificate 
Award which is granted for outstanding 
work in national activities. They were 
Isadore Morrison, vice-president in 
charge of manufacturing, Morrison 
Steel Products, Inc., of Buffalo, N. Y., 
and J. H. Blankenbuehler, design 
engineer, The Hobart Brothers Co., of 
Troy, Ohio. The recipients of Meri- 
torious Certificate Awards, through 
nominations by their respective Dis- 
tricts, included John W. Mortimer, 
Hartford, Conn.; Bela Ronay, An- 
napolis, Md.; Robert Stout, Bethlehem, 
Pa.; R. D. Thomas, Jr., Philadelphia; 
J. F. Minnotte, Pittsburgh; Thomas R. President J. H. (Joe) Humberstone presided at the combined Opening Session and 
Berg, Miami, Fla.; Howard B. Cary, streamlined Annual Business Session. He delivered a stirring and thought-pro- 
Marion, Ohio; Ross J. Yarrow, Lynd- voking keynote address, ‘Optimism Is Not Enough,” which aroused much interest 
hurst, Ohio; Robert Siemer, Buffalo; during and after presentation 
J. R. Stitt, Detroit; Charles O. Druetz- 
ler, Beloit, Wis.; L. 8. MePhee, Harvey, 

J. Kk. Dato, New Yor oware : 

Report on European Operations that “American industry is too com- 


Perey V. Pennybacker, Austin, Tex., Three members of a team of inter- placent and not sufficiently aware of 


and Ray L. Davenport, Long Beach, nationally known welding experts which progress being made in European 
Calif, toured 11 countries last year reported countries.” Clarence E. Jackson, 


Part of the Opening Session consisted of the presentation of Sixteen prominent Society members were cited for sustained 


awards. “ls” Morrison, chairman of the Technical Council and greatly valued contributions of time and effort to the 
of the Board of Directors, and John J. Blankenbuehler, Society's affairs over a period of years, and were awarded 


the Society's Meritorious Certificate Awards. President 
chairman of the Section Advisory Committee (left to right) Humberstone presented these awards to those attending 


were presented National Meritorious Certificate Awards by (left to right): R. J. Yarrow, R. D. Thomas, Jr., J. R. Stitt, 
President Humberstone, in recognition for their outstanding H. R. Simms, Robert Siemer, Bela Ronay, P. V. Pennybacker, 
contributions of time and effort to the national organization J. W. Mortimer, L. S. McPhee, J. E. Dato and T. R. Berg 
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manager of welding, Metals Research 
Laboratories, Linde Air Products Co., 
Niagara Falls, N. Y., made the report. 

The two other members of the team, 
who contributed to the overall discus- 
sion, were R. W. Clark 
of Welding Section, Turbine Division 
General Electric Co., Schenectady, 
N. Y., and Simon A. 


Society's technical secretary 


manager 


Greenberg the 


During the course of their presenta- 
tion, which was supplementary to the 
report published in the October 1955 
issue of Toe Journat, the 
authors brought out that, technologi- 
cally, the European countries are out 
Right now, 
European industry is not competing 


equal in most instances 


on a large scale with American com- 
panies because it is too busy meeting 
the needs of its own markets 

“Unless American manufacturers 
keep abreast of developments in Europe 
we shall soon lose whatever small ad- 
vantage we have,” the speakers warned 
“Right now, 


mechanization in Europe, but that ts 


there is somewhat less 


due to lower production rates and to 
the availability of manpower at lower 
wages. There can be no doubt, how- 
ever, that 
mechanize its 


Kuropean industry can 
operations any time 
production demands warrant such in- 


stallations.’ 


New Welding 


Developments Reported 
in Papers 


Reports on new 
and papers describing the fabrication 


welding methods 
of nuclear reactor components were 
some of the highlights of the technical 
sessions. Some 1590 persons registered 
to attend the 21 sessions which were 
jointly sponsored by AWS and _ the 
Metals Engineering Division of the 
American Society of Mechanical Engi 
neers. This w 37% higher than at 
any previous Spring or Fall Meeting 
since the practice of holding two tech 
nical meetings a year was begun 

A comprehensive discussion of the 
papers presented at the various sessions 
is given in President-elect Chyle’s 
review 


Welding Conferences Well 
Attended 


In addition to the regular technical 
program, a two-day welding conference 
on pr wtical aspects ol welding was 
conducted. The topics covered were 
“How to Solve Most 
Welding Problems” and ‘‘How to Set 
Up and Conduct a Successful Welding 
Job Shop.” 

These conferences, tried successfully 
for the first time at the 1955 Spring 
Meeting in Kansas City, again proved 
their merit in Buffalo. The lecture hall 


\laintenance 
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was filled for both sessions and the 
conferences provided practical informa- 
tion on a working level for those whose 
interests do not lie directly in the field 
of engineering research 


Educational Lectures 
Prove a Success 


Another contribution to advancement 
of the science and art of welding were 
the educational lectures for high-school 
vocational students and university stu- 


Dr. J. W. Barker, president of the 
American Society of Mechanical Engi- 
neers, greeted the attending members 
of the co-sponsoring ASME Metals 
Engineering Division and AWS. He 
delivered a brief, vital address re- 
garding the critical national shortage 
of engineers and stressed the urgent 
importance for all of us to do our ut- 
most toward correcting a dangerous 
condition 


dents arranged by the Buffalo Section. 
Aimed at “Design and Fabrication for 
Welding,’ these lectures covered such 
subjects as stress and strain, symbols 
and welding estimates, jig and fixture 
design and shop fabrication problems. 


Welding Show Is Tops 


Held in Buffalo's Memorial Audito- 
rium, May 9 to 11, the Fourth Welding 
and Allied Industries Exposition was a 
truly revealing display of how far the 


Following induction into the Office of 
President, 1956-57, President-Elect 
John J. Chyle delivered his “Accept- 
ance Address.” He stressed the im- 
portance of our Society's expansion of 
its efforts to bring welding technology 
into sharper focus by the nation’s 
engineering colleges and vocational 
schools 


The final feature of the Opening Session was a report and open discussion on 
"European Welding Operations” which engaged the intense and interrogative 


interest of the attendees. 


The report was capably presented by Clarence Jackson 


(extreme right) and was followed by discussion contributions by Si Greenberg and 


Roger Clark (at left), all members of the European Welding Team 


First Vice- 


President-Elect C. P. Sander (third from left) was presiding officer in charge 
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art and science of welding has progressed ance passing through the gate was over 


in recent years 14,000. Exhibitors expressed astonish- 
Attendance zoomed over the 8000 ment at the high caliber of the persons 
mark but these numbers tell only part attending. 


of the story. The “clocked” attend- From a visitors’ standpoint, the show 


So that the technical papers sessions run smoothly and efficiently, each morning 
the authors, presiding officers and supervisors for the day got together at the 
Authors’ Breakfasts. These were real “pow-wows.” Procedures, facilities, 
policies, etc., were reviewed, and everyone was acquainted with the prescribed 
pattern for the day's activities 


The painstaking pre-meeting arrangements by the local Section and by National 
Headquarters resulted in ao program presentation pattern which provided a 
pleasant atmosphere for those attending, with everyone getting the most from 
each session and from each author's presentation 


Each year, the President's Reception ovtnumbers the previous one. At Buffalo, 
approximately 650 members and guests met President-Elect Chyle, other elected 
National and Section Officers and distinguished officers of cooperating sister 
societies. The ‘guest line” moved orderly past the “receiving line’ and then 
gathered in groups or mingled with all during the refreshment period. There sure 
was a lot of handshaking! 
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also proved outstanding. The largest 
and most impressive collection of weld- 
ing equipment and 
gathered under one roof was on display 

and thousands of items were on publi: 
view for the first time. 

This combination of a wide range of 
products useful in every type of welding 
application, plus hundreds which were 
brand new, excited the visitors and 
provided exhibitors with a 
number of substantial 
proved that every attendee to an All- 
Welding Show is a “prospect,” not a 
“subject.” 

The press turnout from industria! 
trade and scientific publications also 
was the highest on record and pro- 
vided an insight into the growing in- 
terest in welding by all connected with 
metals and metals fabrication 

Exhibits crowded available 
inch of the floor and were emphasized by 
a mass display of welded products man- 
ufactured in the Niagara Frontier area 
For the first time, many of these prod- 
ucts were shown in finished form and 
their variety attracted 
comment. 

The traditional chain cutting cere- 
mony which opens the doors at every 
AWS Welding Show was marked by 
considerable press and television cover- 
age. 

Following brief introductory remarks 
by President Humberstone, President- 
elect Chyle took over the cutting torch 
and severed the chain while flash bulbs 
popped and television cameras kept 
grinding. 

Comments from exhibitors indicated 
that they planned even more extensive 
displays next year. The 
scheduled for Philadelphia next Spring 
and advance indications are that it 
will be even larger than the record- 
breaking Buffalo display. 


eve! 


record 
inquiries, It 


every 


considerable 


show Is 


Other Activities 
Attract Attention 


Many other activities enlivened the 
week’s doings and kept the interest of 
all participants. 

Among these was the streamlined 
Annual Business Meeting held as part of 
the Opening Session. Then, there was 
the President’s Reception on Tuesday 
evening May 8, the ASME-AWS and 
NWSA luncheons on Wednesday, May 
9, and the Board of Directors’ Meeting 
and Sustaining Members Luncheon on 
Thursday, May 10. 

A varied and entertaining program 
was arranged for the ladies. A tour of 
General Mills, dinner and harness 
racing at the Buffalo Raceway, a dinner 
at the Sheraton Brock Hotel, luncheon 
and fashion show at Oppenheim-Collins, 
and attendance and participation at the 
“Breakfast at the Sheraton’ radio pro- 
gram were among the highlights 
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Two very interesting and profitable 
plant tours were also arranged for 
AWS members and their guests. On 
Wednesday morning the Morrison Steel 
Products plant was visited and on 
Thursday morning, the Chevrolet Mo- 
tor Division. Both of these were well 
attended. 

On Friday morning the Soctery, 
through its Publicity Committee, pre- 
sented a very comprehensive and am- 
bitious plan for national promotion of 
welding and use of welded products 
to the Soctery’s welding equipment 
manufacturers and welding user mem- 
bers. The different phases of the plan 
were outlined and very well received by 


those attending 


Buffalo Section Excels 


All those connected with the 1956 
Spring Meeting and Fourth Welding 
Show deserve the thanks and con- 
gratulations of the entire membership 
for doing such an excellent job. In 
particular, a great deal of credit must 
be given to the Buffalo Arrangement 
Committee members for their untiring 
efforts This Committee included the 
following men: Chairman, Is Morrison: 
Secretary, Bob Siemer; Buffalo Welded 
Products, Jim Russ; Hospitality, Leo 
Rodgers; Housing, Dick Wiede; Ladies 
Entertainment, Mr. and Mrs. Oggie 
Mills; 


Meeting Sessions, Jerry Claus- 


No—this is not an old fashioned afternoon 


gentlemen wished they could too! 


“wedding” picture! After shaking 
hands with 650 members and guests, the ladies were ready to ‘sit it out” and the 


In a group (left to right) the gentlemen are 


First Vice-President-Elect Sander; F. W. Miller, Vice-President of ASME; President 
Humberstone; G. O. Hoglund, Second Vice-President-Elect; President-Elect Chyle; 
and R. F. Scott, President of Canadian Welding Society. The ladies are Mrs. 
Miller, Mrs. Chyle, Mrs. Sander, Mrs. Humberstone and Mrs. Scott 


sen and Frank 


ind Frank Weiss: Presi 


falph Voigt 


Kovacse' Plant Visit 


dent “ Reception Don ¢ impbell Pub 


licit 


La imman Signs Roget 


Stoufler 
Ha 


Burk! 


echnical, Fitch Dady and 


Milles ind Tieket Sales, Bill 


By J. H. HUMBERSTONE 


President, American Welding Society 


Though it is customary for outgoing 
presidents of our Soctery to deliver at 
this time a formal address of farewell 
I must ask your permission this morn 
ing to depart from tradition Noth- 
ing in my experience during almost 25 
vears of association with this industry 
has prepared me for leave-taking where 
either welding or this Soctery is con- 
cerned, 

Also, it is customary at this time for 
your president to present a report ol 
activities during his term of office 
This too, | would beg leave to dispense 
with, since anything [| might say is 
covered in our secretary's report al- 
ready hiled 

In preparation for this morning's 


SeSS1ION, I have had occasion to review 


some of the statements that I have 


made during the past year and one-ha 


while serving as official spokesman for 


this organization Being contronted 
with one’s own past utterances can be a 
very sobering expenence one usuall 
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Optimism Is Not Enough 


finds that toc 


some things, at 


others 


me cause tor 


h ha heen said about 


d next to nothing about 


we, it is the omissions 
it statements that give 
concern While having 


publicly expounded at length, and with 


great optimism 


on the present health 


state of welding as well as its unusual) 


bright prosper 


while having 


ts for the future ind 


pointed with pride on 


numerous oecasions to the encouraging 


increase in the 


ilmost ever 
dusts I find 
tion of ¢ 


deal should he 


im 


situation clain 
nent in the 
‘ ing 
te the 
tizen tk 
metheless 1 
rter te 


Sul) 


ise of our processes by 


segment of American in 


that I have avoided men 


et about which a great 
Lidl 


ny to the disheartening 


ed b ome men promi 

ent relegated 

tat i ned i 

nt et i ertay 

ig t ‘ 


lhe ba em can be very simply 
etated welding has developed a great 
ileal faster than it has been accepted 
repair and maintenance tool, it 
has been transformed in a remarkably 
hort period into a primary tool of fab- 
rication, used where no other faatening 
process ia as effective or even applicable 
Acceptance of welding a8 @ primary 
to however, has not followed with the 
ume rapidity the many advancements 
that have been made in the method it- 
‘ In too mar wes, welding is still 
jloyed as a secondary or supple- 
mental tool of the tal itor 
to what can we attribute thir 
et t reluctance on the part of some 
to ite more useful func 
tiv 
Part of the er lies in the fact that 
ite who tu to welding as 4a 
ton ition finds regula 
ont yosed Upon hom dil 


on i t not just 


tool of tal eation 


Hl 


“7 
eee A job well done! Be 
recog) 
‘ 
In my own 
from my rect 
4 
Society News = 


ferent than those with which he has been 

accustomed, Such may oceur either in 

the form of the written word... 

. or in the form of the 
. fear of change 


codes 
or specifications . 
unwritten word 
hearsay 

Let's first take the written word... 
codes or specifications. When does the 
engineer first learn the intimate details 
of welding specifications, Unfortu- 
nately, the answer i» he learns them at 
the time he plans to switch to welding 
from another fabrication method with 
Suddenly he is 
buried in code manuals saying he must 
do this or must do that without ex- 
planations as to why. The problem 
encountered with the other method—the 
reasons why he considered welding in 


which he is familiar 


are lost in a maze of 
veemingly rigid What 
He either tries to apply 


the first place 
specifications. 
happens? 
welding with methods of design, shop 
organization, procedures and facilities 
that have been adopted for other fasten- 
resulting in excessive 
resulte—-or he 
stays with the old method. In either 
case welding gets a black eye. Now, 
if no other 
no questions are 


ng processer 


costs or substandard 


i a job muat be welded 
process can be used 
raised about the procedure pattern or so- 
called restrictive specifications. Proper 
materials are provided, satisfactory 
procedures are adopted and everyone is 
happy. It is only when other methods 
are usable or have been previously used 
that the welding specifications seem to 
become a burden 

What can be done about such a situa- 
I think two things—one—edu- 
cate... and fwo—make sure our speci- 
fications are not restrictive. 
Whereas I use the term educate in the 
broadest sense I want to emphasize the 
We must make a 


tion” 


overly 


scholastic approach 


concerted effort to become more deeply 
involved or closely allied with those in- 
stitutions of learning where technical 
and engineering subjects are offered. 
Until welding has been given a perma- 


In this picture only John Crowe (second from left) flashes an expectant smile! 
John Tinnon (extreme left), Duke Howland (third from left) and Carl Smith (extreme 
right) look a bit impatient to get away from that camera in order to go get a 


drink! (Mr. Crowe got his already, we notice.) 
They are among those who have contributed greatly 
toward the growth of our welding industry. 


industry's elder stafesmen. 


nent place in the curriculum of every 
institution where design, fabrication and 
construction methods are taught, we 
cannot hope to see our processes uni- 
versally accepted and regarded as the 
indispensable tools of fabrication we 
know them to be. Very few engineers 
leaving college this year will have re- 
ceived a satisfactory introduction to the 
fundamentals of welding and its at- 
tendant processes. Very few will have 
ever seen a welding procedure specifica- 
tion or welding code. They will have 
little or no knowledge of the vocabulary 
associated with welding. On the other 
hand, all will have had problems to 
solve involving the riveted joint. Un- 
der such circumstances is it not quite 
logical that their first contact with a 
welding problem will leaye them in 
more or less of a state of shock when it 
becomes evident that there is so much 
more to it than merely saying .. . weld 
here or weld there. 

What education can mean in our field 
becomes immediately apparent when I 


The Niagara Frontier President's Reception Greeters did a fine job. So, they put 


the bee on the powers-to-be for this picture. 


Boy, did they pose! Left to right 


are Mr. and Mrs, O. Mills, Mr. and Mrs. G. F. Cady, Mrs. and Mr. C. E. Jackson, 


Mrs. and Mr. G. E. Claussen, and L. Rogers, Jr. 


so help us!) 
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(P.S. Each of you will get copies, 
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Anyway, here are four of our 


We are happy to salute them! 


hear the occasional story about the 
young man who makes a name for him- 
self in his first job because he has had 
formal training in . shall we call! it, 
the mysteries of welding. . . 

show the older hand what was intended 
by a specification or code when sud- 
denly a job appeared on the scene that 
had to be welded. 

I have been talking about the en- 
gineering student. Similar things might 
be said about others. Actually, when I 
say we must educate, I also. mean that 
we must educate all of industry, shop 
personnel, design engineers, yes, even 
management—all who have anything 
to do with fabrication. 

Fortunately, I can report that the 
Sociery is aware of this problem and is 
doing something about it 
submit we have a committee actively 
engaged in a review of our educational 
program from which we expect to ob- 
tain planned courses and a positive 
program of procedures for vocational 


COUTSES 


and could 


as proot 


schools and colleges. Also 
that might be offered by industry and 
our AWS sections will be developed 
Industry could help by asking colleges 
to include and introduce welding into 
their curriculums. Furthermore, fel 
lowships and the like normally given b 
industrial organizations might include 
welding. 

At this point, I would like to mention 
a thought I have concerning the tern 
“Welding Engineer.” As in advertising 
agencies where the title Vice-President 
seems to be generously bestowed, | 
wonder if we are not inclined to confe: 
the designation “Welding Engineer” too 
freely. There are many who by train- 
ing and experience are entitled to the 
title in the fullest sense but for some a 
less comprehensive designation such as 
welding specialist would seem to be morr 
applicable and at the same time provide 
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more protection to the fully comprehen- 
sive knowledge inferred—at least in my 
in the title of “Welding En- 


Unless a man can qualify as an 


opinion 
gineer 
engineer I do not feel that he should 
carry the title 

And now, to discuss for a moment, the 
subject of restrictions placed on weld- 
ing. As an officer of our great Society 
for several years, I have heard much 
from a number of sources about govern- 
ing agencies including our Soctery im- 
posing controls of a restrictive nature 


on welding. The comments are to the 


strict 
application. Again isn’t this a question 


proper interpretation or overly 


of education? I believe it is, and would 
like to comment further in support of 
th if mtention 


The 


pendent upon the 


ess of the welded joint is de- 
metallurgy of the 
base metal and weld metal to an en- 
tirely different degree than is true of the 
mechanical joint. To ignore that fact 


is to invite disaster under certain con 


dition The metallurgy of the ma 
terials involved in a structure that is to 
he riveted or bolted is taken care of in 


"Is" Morrison is one guy who wears many AWS hats. 


Members and the members of the Board of Directors at a group luncheon. 
telling them about the Society's ‘growing problems,” 
discussion, their advice, suggestions and help. 


Here, as chairman of the 
Sustaining Member Committee, he has gathered together the attending Sustaining 


After 
solicited, through 
This Sustaining Member Luncheon 


is a growing activity of ever increasing importance 


effect that these reported controls un- 
dermine confidence in welding and there- 
affect Such 


comments within the industry are bad 


fore adversely progress. 
enough but when they reach the out 
side, as they surely must, such e) 
posure in itself has an undermining ef- 
fect for it indicates lack of agreement 
among ourselves. As a matter of fact, 
I have heard so much about this that I 
feel I must review the matter as I see it 
so that we might reach agreement one 
way or the other; that our present 
course is or is not proper and, if not, 
that we mend our ways 

At this point, I would like to make my 
own position clear on this point with 
codes and 


reference to our SocierTy 


specifications. I have seen no concrete 
evidence to support the argument that 
they are overly restrictive In certain 
instances such as in the case of Filles 


Metal Specifications they are selective 


of course—but not restrictive If the 
are overly selective that is a matter of 
opinion. If we are to abide by major 


ity opinion then they are not too selec- 
tive four codes are not intended to be 
However, the can 


CTZCALOUS 


overly restrictive 
be made to appear so by ov 
plication All 
interpretation 


codes are subject to 
The well qualified in 
spector ery seldom applies a code or 
specification in an overly restrictive 
manner. Too often ! find that what we 


think of as restrictions result from ium 
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the design and planning stage The 
fabricating shop is not involved. The 
same procedure can be applied in the 
case of a welded structure However 
it is at this point that the drawings and 


specifications may become more con 


plex, for it can be taken care of only by 
procedure 


employing specifications 


where all details relative to joint de 


sign-pass sequence joint sequence 


voltage 


current 
spelled out On the other 


preheats post! eats 
are 
hand, in mechanical joints the metal 
lurgy is limited to selection of materials 


in many cases by simply referring to a 
handbook 
Where welding design is to be em 


ployed different talent 1 required 


There must metallurgy il talent 
iVallable hecau ou should know 
happe to tl material when 


subected to the heat of velding 


When the proper talent is availabl 
n other word vyhen the proper Know 
edge ivallable the application 
ve routine Study 18 require 
vhere the unusual encounter 
Oo again one il ee that education | i 
if 

Unfortunate ve may be inclined to 
practics esigned as saleguard 
wainst difficulty with “hard to weld 
meta to materia that under most 
conditions could not possibly develop 
those irre ff good en 
gineer Lis the minimum of controls 
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that will accomplish the desired result. 
I am afraid that at times we may be 
guilty of attempting to display our 
broad knowledge of the subject by call- 
ing for procedures far more complex 
than necessary 

Another problem that we have is not 
confined to welded construction. Oc- 
casional failures in riveted structures 
have indicated the desirability of 
changes in specifications fot steel ma- 
terial Such changes are required 
occasional heats 
normal run of 
vhich has been used 


mami to preciucde 

that depart from the 
structural steel 
successfully for both welded and riveted 
structure If these changes show up 
first in welding codes or specifications, 
then welding gets the blame, for some 
infer that the material | changed he- 
cause it ip to be welded I raise the 
question hould we take such a step in 


advance of a similar hange being made 


in codes governing other methods of 
fabrication’? Obviously the answer is 
debatable The Wa out 18 to Bay 


we will wait, but unfortunately there 


are conditions sometimes in a weldment 


or welded structure that are different 
from those in riveted or bolted 
structure Under ich circumstances, 


more exacting require ments for the 


steel] material may be warranted for 
welded tructure 
However, if the economies of welding 


are as substantial as I believe them to 


be, arguments about restrictive prac- 
tices and procedures will not eliminate 
it use if we educate i we should. 
Once started in a en industry, all in 


that indust: ive to follow in order 


to remain so we must 


competitive 
educate and we must continue to guard 
against being so restrictive that progress 
i retal led 


rhe uns 


tions relerred to earlier as 


ritten restrictions or regula- 
fear of 
knowl- 
eige or hearse believe have a re- 


vrowth of weld 


ch ifige based on in uffic rent 


trictive effect on the 
fabrication tool 


ing i i privat 
Much is heard of weld failures-—not 
enough about successe I feel that we 
who are techr ins are guilty of em 
phasizing the complexities of welding 
rather than expounding on it irtues, 
part iin! vhen talking to the unint 
tiated Instead of emphasizing the 
ifety of welding we talk of dangers il 
pre ire not taken In 
opinion, it is the negative approach 
that dome g t harm We are 
guiity « ine ting that welders are 
i Certainly that in it 
elf tends to unde e confidence, In 
fact, at times [ gu that we ourselves 
ire not old as expenence has taught 
us to te laybe too many of us are 
ti round wi velding being born 
and innot bel our baby now over 


here are those of you who will un- 
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doubtedly say that my remarks this 
morning are somewhat contradictory 
On the one hand, I have indicated that 
welding is being treated as a stepchild, 


that full and proper use is not being 
made of the method. On the other 
hand, I have often in the past pointed 
with pride to the encouraging increase 


At Buffalo's Memorial Auditorium, just prior to Wednesday noon, President-Elect 
Chyle, took an oxyacetylene torch in hand and, in an expert and efficient manner, 
quickly cut through the chain, thereby opening the doors to the 4th AWS Welding 


Show. 
her own eyes! 


Mrs. Renee B. Grubish, an exhibitor onlooker, does not seem to believe 


Acceptance Address 


By J. J. CHYLE 
President-Elect, American Welding Society 


As incoming President of the AWS, I be- 
lieve that my first words to its 11,000 
members should express the deep honor 
and responsibility that feel. They also 
constitute a pledge that in the coming 
year I will do all in my power to direct 
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the affairs of the Soctery in a manner 
that will bring credit to it and to the 
profession of which we are members 

I would like, first, to extend my heart- 
felt thanks to the officers, to the members 
of the Board and to the many members 
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in the use of welding by almost every 
segment of American industry, saying, 
in effect, “we have never had it so good.” 

These statements are not as incom- 
patible as, at first glance, they ma‘ 
seem. 

While occupying a position of emi- 
nence in the industrial world that we 
have never before enjoyed, we find 
that the full limits of our resources and 
capabilities are not being utilized. I 
believe that less than half of what 
should be welded today is being welded 
Buildings that should be 100°,-welded 
structures are being constructed by no 
more reliable, but more costly, means 
The same may be said for bridges and 
other structures. Where welding could 
and should bedoing the job more quick!) 
efficiently and economically 
fastening methods are still being em 
ployed in the fabrication of too many 
products. 

Only by those means which I have 
suggested—education, positive thinking 
and talking, and continuing to make 
sure that our specifications are not 
overly restrictive—can we 


outmoded 


insure oul 
future progress 

Obviously, I have not tried to cover 
all the contributing factors that affect 
welding’s growth. Research, our So- 
ciery, this convention and the people 
and the companies that form the weld 
ing industry are the collective backbone 
responsible for our success at this point 
This excellent 
greater awareness of the need to remove 


performance plus 4 
stumbling blocks along the path of 
such as those we have touched 
will insure our future 


progress 
on briefly today 
growth. 
Optimism is fine, but optimism is not 
enough. We must be a militant crusad- 
ing force in word and deed, preaching 
and practicing the gospel of better 
welding for better, more economical! 
more practical product fabrication and 
general industrial improvement. We 
must promote the use of welding wher- 
ever it applies in industrial practice 
and that is almost everywhere. This is 


our job—yours and mine—let’s do it! 


of the Socrery who in the past have 
helped me so much in our many com- 
mittee activities 

I would like, also, to voice my pleas 
ure over the splendid “team” which the 
membership has chosen to work with me 
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in the coming vear i refer, of course 
to our First Vice-President, ( P 
Sander, our Second Vice-President, G. O 
Hoglund, our Treasurer, R. S. Donald 
and to the 
bers of the Board of Directors 

To the entire membership, I would 


ipable men who are mem- 


like to sa‘ that I will need all of 
the help the 
siasm of which you are capable No 


ooperation, and enthu- 
one man can do this job alone 

I want to express my complete confi- 
dence in our permanent staff for their 
lovalty, efficien and enthusiasm which 
they have shown in our Soctery activi- 
ties. We are especial! 
on our staff such an efficient Secretary 
as Joe Magrath, his assistant Frank 
Mooney our Technical Secretary | 


Csreenberg ind Editor 


happy to have 


sonne Rossi 
plus the many other staff members at 
headquarts rs 


I know 


where so man 


of no other technical society 
members participate and 
contribute so much of their time to at 
tend meetings, and especially their sacri 
fice, as far as financial expense is con 
cerned, to them and to the companies 
they serve 

We have also been fortunate in hav- 
ing such excellent cooperation from in- 
dustrial organizations in permitting their 
men to take the time to participate in 
our Socirery affairs 

Our Soctery, as well as all others, in 
order to stay healthy must grow to keep 
its vitality 


fectiveness 


its enthusiasm, and its ef- 
Chis can be accomplished 
by increasing our membership, espe- 
cially the enlisting of vounger men into 
our organization, for our future les in 
their hands 

The need for new voung blood is im 
portant, not only in technical organiza 
tions, but in all organizations, be they 
civic or professional. We need a con 
stant influ 
remain health 


of new and young people to 
and to maintain enthu- 


siasm and effectiveness It is these 


By JOHN J. CHYLE 


President-Elect, American Welding Society 


I am very happy to inform you that this 
vear’s technical program promises to he 
one of the most outstanding technical 
sessions to be presented at our annual 
meeting of the American WeLpING 
SOCIETY 

We are happy to have the Metals 
Engineering Division of the Americar 
Socetyv of Mechanical kingineers pon 


us in our program by their contribution 
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younger men who some day will be tak- 
ing our places 

Steps along these lines have already 
been taken by our Soctery through the 
Technical Council i revised Educa 
tional Committee has been organized 
We must, in an educational way, reach 
both the professional velding engineet 
as well as welding technicians and weld- 


ing operators, tor we ade pend upon thei 


combined effort to help our 
be strong ind = effective We must 
reach the colleges and universities, the 


schoo! We must 


also have an adult educational program 


vocational and trade 


wi ich should he at the sectional cis 


trict and national levels 


Our Past-President Joe Humber 
stone, has organized a Technical Coun 
which is to administer and guide al! 
technical affairs in our Society. This 


Pechnical Council is going to pl iV A most 
important part in the future affairs of 
our SOCIETY 

We are in a technical organization 
where rapid developments and improve 
ments are constant being made, New 


processes are heme invented new ma 
terials are being developed, and new and 
improved velding procedures are cone 
stantl 


available to us. This intense activity 


being investigated and made 


in our particular phere places a burden 


on us to constantly keep on our toes and 
develop our Technical Committees so 


that we will be able to stay abreast of 
all of these new ce velopments as they 
are taking pl wer 

I know that I speak for the entire 
ne mbership when I extend the thanks of 
the Soctery to Joe Humberstone for the 
splendid job he did as President this 
past vearanda half. Under Joe's dire: 
tion we have seen the organization of our 
We have 
seen a growth of more than 1000 mem 
hers, and I can personally testify to the 


Soctery’s Technical Council 


decisive manner in W bite h he has handled 


numerous problems that we have faced 


Review of the 1956 Spring Technical Meeting Papers 


of 12 technical papers at four sessions of 


our meeting Parti ipation by thi ind 
other technica nd professional soci 
tie n present papers related to weld 
ing w bound to be most stimulating and 
vorthwhile to of our members 

Wie ire also ft to see that in our 
meeting one s¢ on of three papers 


the We ding ¢ ommittee of 
the Atomic Energ Commuissior As 


sponsored | 


ly Vi 


Time ps much too short to discuss in 
detail the 
face us in 1956. Some, however, might 


Various questions which will 


be mentioned 

The forthcoming separation in con- 
vention dates between ourselves and 
the American Society for Metals, con- 


cerning Which both organizations are in 


igreement is a wise one, | am sure 
Creographicall t will give us much 
more flexibilit n our choiwe of conven- 
tion ites ind for both groups it will 
ease mat f the problems we now face 
it ention tine 


Another problem which will require 
on is the question of our head- 
quarters housing, how to get more room 
ind provide other badly needed efficien 
cl It is one which will require our 


eontinuing attention 


Chere are other questions that will 
den ind 


part that the Soctery should play in 
the knotty problem of certification of 


ittention—for instance, the 


welders 

We must never lose sight of the fact 
that ur Soci 
mization ind e must remember 


primarily a service 
org 


that the service e offer go to groups of 


people with sometimes widely divergent 
interest 

We must be of ever-growing service to 
the welder in the shop, to the welding 
engineer, to the design engineer and to 
mdustrial manage ent We must do 
all in our power to serve the young men 
vho eact ear are entering our engineet 
ing colleges throughout the country 


We must help and urge the schools to 


recognize welding a i separate clistinet 
and important held in engineering 

\ ‘ ull the imbers of this big 
Sociery of ours-—-move in the general 


directions | have mentioned, we will be 
domg more than serving our SOCIETY or 
sursel ve We il be making a 
profound! contribution to 


the welfare of our Natron 


the production of power from nuclear 
energ I as ure that there 
will be a need for a tremendous amount 
ol vcialized welding information to be 
disse ited to fabricators of this type 
‘ ‘ 
Muel t ition is presently 
hed, but I i sure that a large 
int of the uv mation will be made 


ein the future and the Amen 


¥ 


CAN WeLpInG Sociwry is the most 
logical organization for the dissemina- 
tion of this information. 

First of all, I would like to congratu- 
late the chairman of the Technical Papers 
Committee, Dr. R. D. Stout, and the 
secretary, B. FE. Rossi, and their staff 
for an outstanding job in selecting, pre- 
paring and organizing this year’s Tech- 
nical Papers Program. 

The papers which will be presented 
will reflect some of the latest and most 
up-to-date information that has been 
gathered in the various laboratories, 
both public and private, in our manufac- 
turing and industrial plants, and in 
educational institutions throughout the 
entire nation, Some of this information 
is sO new that it may be, figuratively 
speaking, “hot off the griddle.”’ 

I am sure that the money expended in 
obtaining this information would run 
well into the millions of dollars, and this 
is available to you at the price of a 
membership in the AWS 

This year the Technical Papers Com- 
mittee did an outstanding job in pre- 
paring a well-balanced program that 
contains both basic and applied re- 
search. Therefore, these technical meet- 
ings will be of interest to all types of 
welding people, whether they be in- 
terested in basic research, applied re- 
search, manufacturing, sales or whether 
they are involved directly in welding 
operations 

The Technical Papers Committee has 
given considerable space to the presenta- 
tion of papers dealing with welding and 
properties of stainless steels. Two ses- 
sions are devoted to this subject. 

Our program also has a considerable 
amount of attention focused on pres- 
sure vessels; their design, testing and 
materials, A number of these papers are 
being contributed by the Metals Engi- 
neering Division of the ASME. 

A great deal of attention also has been 
given to the welding of dissimilar metals, 
a subject of considerable importance 
not only to the fabrication of special 
metals and equipment, for nuclear and 
atomic projects, but also to the conven- 
tional steam plant construe- 
tion 

It is extremely difficult for any one 
individual to be interested in all phases 
of welding; therefore, I would like to 
present to you my version of the cate- 


power 


gories under which these papers might 
he grouped and suggest that you follow 
me, Using your programs as 
guide, I will try to highlight some of 
these papers into what I think are the 
categories in which they fit and perhaps 
assist you in determining which papers 
vou feel will be of best advantage to you 
and your company 

My source of information on these 
papers has been obtained from studying 
their abstracts. In some instances, I 
have quoted some of the authors’ com- 


ments. I have also had access to some 
of the complete papers, which I have 
digested for this review. 

My impression is that the technical 
papers being presented here may be 
classified in the six categories which I 
will now mention. 


Papers which present advance- 
ment or progress in welding 
knowledge. 

Papers which deal with the eco- 
nomics or cost of welding. 

Papers which present new infor- 
mation in the testing of welds 
and weldments. 

Papers which deal with the de- 
velopment of new materials or 
equipment that are available 
now for welding. 

Papers related to welding of 
nuclear components and equip- 
ment used in atomic energy 
processing. 

Papers related to safety, health 
and fire prevention. 


Papers Which Present 
Advancement or Progress 
in Welding Knowledge 


We are always interested in a new 
welding process and this year we have, in 
Session 15, a paper on Ultrasonic Weld- 
ing which promises to have immediate 
applications. This new 
variation of pressure welding or solid 
state bonding and has been applied in 
both similar and dissimilar metals. The 


Process is a 


energy can be described as elastic 
vibratory energy and the power source 
and the presently utilized transducer- 
coupling system will be described. The 
welding is accomplished without the ap- 
plication of heat, except that which is 
associated with the dissipation of the 
vibratory energy. This process is im- 
mediately applicable in joining foil and 
thin sheet to either very thin or massive 
Metallurgical and mechani- 
cal data of the welds between similar 


members. 


and dissimilar metals will be presented 

We also have two papers on two dif- 
ferent cutting processes which can be 
applied to aluminum and other non- 
ferrous metals and alloys. These papers 
will also be presented in Session 15 and 
the first of these two papers will be on 
the subject of ‘“Tungsten-Are Cutting 
of Aluminum.” 

This process was demonstrated at the 
last welding show in Philadelphia and 
received a great deal of interest be- 
cause of its high speed of cutting and the 
quality of the cut surfaces. In this 
process a highly restricted are, combined 
with a high velocity shielding gas, pro- 
duces a sawlike quality cut. Both inert 
gas and hydrogen are used, This proc- 
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ess can be applied both manually o: 
mechanically. This paper will discuss 
the theory development of tungsten-arc 
cutting and will also describe results ob- 
tained with this process in terms of ac- 
tual production application. 

The other new process for cutting 
nonferrous metals will also be described 
in Session 15 and is entitled “Therma! 
Cutting of Aluminum, Stainless Steels 
and High Nickel In this 
method, the consumable-electrode inert- 
gas-shielded welding process was modi- 
fied using basically standard arc-weld- 
ing apparatus for both the manual and 
machine cutting of aluminum, stainless 
steels, Monel, Inconel and nickel plate. 
Data to be presented will cover the cut- 
ting of these materials up to 1'/, in. in 
thickness. The criteria for the produe- 
tion of quality cut surfaces will be dis 
cussed. 

An important advancement has been 
made in the field of pressure welding 
and an interesting paper in Session |S 
will be delivered on the subject of ““Ap- 
plication of Pressure Welding to the Ai: 
craft Industry.” 

While pressure welding or solid phase 
welding has been applied in the last 20 
years to such applications as rail butt 
welds, oil well equipment and aircraft 
components, it is only recently that this 
process has been extended to include 
heat-treated high-tensile steels where 
tensile strengths from 200,000 to 280,000 
psi can be obtained. 

This pressure welding process has also 
been applied to welding of Inconel “X,”’ 
a  high-tensile, high-strength 
Welds in this material were tested in ten- 
sion, in the heat treated condition, both 
at room temperature and temperature to 
1350° FP, 


pared favorably with the test results of 


alloy. 


and the values obtained com 


base material processed in the same 
manner. 

This process has also been applied to 
the welding of titanium alloys, including 
two heat-treatable types. The as- 
welded specimens show an increased 
tensile strength but with 
elongation and reduction of area co: 


decreased 
pared to base metal. Specimens mace 
from two heat-treatable 
aluminum 4% vanadium and the 3°7 
manganese complex alloy, heat treated 
160,000 to 180,000 psi range, show test 
results equivalent to those of the base 


alloys 


metal specimens, heat treated to the 
same values 

A number of papers have also been 
prepared on the subject of welding a 
wide variety of dissimilar metals 

A paper on “Properties of Arc-Welded 
Joints Between Aluminum and Stain 
less Steel’ will be given in Session 19 

Tensile, bursting and fatigue strengtlis 
of tungsten-are-welded tube joints be 
tween aluminum 3004-0 
aluminum coated stainless type 304 
tubes are equal to the strength of the 


tubes and 
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3904 aluminum tubes. Tests between 
6061-T6 


aluminum-coated 304 stainless will also 


alloy aluminum tubes and 
be discussed 

Another series of papers on welding of 
dissimilar metals, joining austenitic 
stainless steels to ferritic steels, will be 
given in Session 7. 

The welding of austenitic stainless 
steels to ferritic or carbon steels is be- 
coming of increasingly greater interest 
not to the 


power plant installations but also to the 


only conventional steam 


fabrication of equipment for atoms 


energy processes. This welding has par- 
welding 


to 


ticular application to not onl 
of clad 
welding of main se 
At one 
the welding of austeniti 
to 
joints have been made 


piping or tubing, but also 


“ams in pressure ves 


sels time it was believed that 
stainless steel 
only possible by 


Today 


in opera 


carbon steel was 


metal 


and are 


austenitic weld 
tion where a combination of austenitic 
metal are 

The 
titles of these two papers are | De- 
Austenitic Weld 
Application and 
Butt 
to 


weld metal and ferritic weld 


incorporated in the same joint 


velopment of a Ferritis 
lor Plant 
Tests 2 


Stainless 


Joint Steam 
Simulated Service 


Welding Austenitic 
Ferritic Steel in 


Stee! 
Cylindrical Shapes 
which will also be delivered in Session 


Papers Which Deal 
with the Economics or Cost 


of Welding 
My 


that deal with the economics or cost of 


second classification ol papers 
welding will include the following 

One of the major factors effecting cost 
factor The 


minimized by 


of welding is the design 


amount of welding can be 


good engineering design and by the use 


of suitable materials where weight 


economics can be effected 
This engineering approach will be de 


scribed in a paper in Session 16 and will 
given as the subject ol Balanced 


Some folks like it “long-hair”; some like it in “one syllable words.” 


Pressure Vessel Design and Construc- 
tion for Improved I 
Another paper 

g will be 


Economics of Welding in Small 


conomics 
dealing with cost of 
Session 11 


Non- 


given in 


critical Piping 
the 
change in 


During past 30 years we 


seen a the joming ol large 
diameter pipes from mechanical joints to 

This 
velded joints are claimed 
joints that will hold 
high and 
Welding | made 
modern critical piping a8 we 


that 


welded joints change has been 


made bee ause 
» be the only pipe 
tempera 

the 
it to- 


modern pressures 


tures possible 


cost more economical 


aa at a 


than the 


Poday 


pipe in 


threaded 


if 


pipes 
and 
in the 


ind 


i 


Stik 


mechanics 


othet 


} 
af 
he 


pipe 


| joints 


th 


e small diameter 
stallations is still 
we have 


Decause 


bit of threading small 


fitters do not 
vy of the economics 
of welded pipe 
such as the ! 
papel will cover 
ation, traming 


of the typical in- 


lealing with economics 


if 


ded 


ld will be given in 


Joint Design for 


After the Auditorium doors opened (they were waiting in jam-up fashion to get in), 


an exhibitor's hay-day started. 
came again. 


What's more, many bought! 


those who did not come to Buffalo what they missed 


So, for those 


who like to have it delivered in shop-talk fashion, the Welding Conferences at the 


Auditorium provided an excellent opportunity. 
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They were well attended, indeed! 


li Vi wea 


ling cost will 


Visitors came, saw, asked, listened and then 
Just one glance at this picture tells 


Fabrication and 
emphasis will be 
lesign as being a 
n reducing costs 
yous made without 

economical 

can result in 
eted designs 
comt 
in Ol 
tructural stee! 
omt design to 


when 


basic 


fabricating and 
new procedures 
by 


lding procedures 


ucturesr 


be 
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have ey do not kn 
advantag 
ciamet 
*/, in. size 
time cost in 
tatistics and pictures 
stallations 
in the structural 
= 
Erection.” Here ag 
= i 


This paper—'‘A 
Fabrication and 


given in Session 3. 
New Concept in 
Launching of Vehicular Tunnel Tubes 

will describe the fabrication in shop 
and launching site 
developed for 


Special fixtures were 
economically welding 
large sheets, A combination of auto- 
matic and manual welding was used and 
the discussion will include details of the 
welding procedure 


Papers Which Present 
New Information in Testing 
of Welds and Weldments 


The third classification is on papers 
presenting new information in the test- 
ing of welds 

The problem of weld cracking in high- 
strength steel has been given consider- 
able attention in the last two years. Not 
only has sulfur been found to be an im- 
portant element which must carefully 
be controlled, but it appears that phos- 
phorus also plays an important part in 
hot cracking of high-tensile steels. A 
paper dealing with this subject will be 
given in Session 5: “Investigation of 
Weld Metal Cracking in High Strength 
Steel—Part 

This paper will discuss the relation- 
ship between weld metal cracking and 
the phosphorus and nitrogen contents 
of the high-strength weld metals. The 
effect of rare earth metal additions in 
eracking resistance will be described. 
Hot-tension properties of special heats 
of SAE-43XX type steel were deter- 
mined, during cooling from the molten 
state, in a temperature range from 2600 
to 100° F. These data confirmed the 
information obtained from actual weld 
metal cracking tests. Phosphorus was 
show n to have an adver se effect on the 
hot cracking resistance and is similar to 
the effect of sulfur. The nitrogen con- 
tent appeared to be related to cracking 
that oceurred below 1000° F. 

Another paper of interest on stainless 
steel weld metal is given in Session 17 on 
the subject “Caleulation of Ferrite Con- 
tent of Stainless Steel Weld Metal.” 
The ferrite content of stainless steel 
welds has an important bearing on fis- 
suring and metallurgical characteristics. 

This study included the use of the 
Magne Gage and comparisons were 
made with calculated ferrite using the 
Schaeffler's diagram. A large number of 
tests were made and a broad range of 
stainless types were investigated. <A 
factor for nitrogen is established and 
nitrogen is included with the other 
austenitizing elements in the equation 
for the nickel equivalent. Variations 
hetween the measured ferrite content 
as calculated from the revised constitu- 
tion diagram are discussed 

Another paper that is of interest, 
dealing with mechanical properties of 
high-tensile heat-treated weld metal, 


GUS 


will be delivered in Session |. The title 
of this paper is “Some Dynamic Me- 
chanical Properties of Heat-Treated 
Low-Alloy Weld Deposits.’ The elec- 
trodes used were of the Ni-Mo-V type, 
classified in the 10OX.X Series. 

Mechanical properties, including im- 
pact and fatigue, have been determined 
and will be given for weld deposits in the 
as-welded, stress relieved, quenched and 
tempered, and annealed conditions. The 
excellent results obtained in the heat- 
treated condition and the present use of 
the electrodes will be discussed. Ex- 
amples of satisfactory applications will 
be presented as evidence of the poten- 
tial use of these electrodes 

There is considerable interest today in 
the soundness and quality of welds made 
in heavy high-strength aluminum alloys 
in heavy sections. A paper dealing with 
this subject will be given in Session 19, 
which is “Are Welding of High-Strength 
Aluminum in Heavy Sections.’ In- 
vestigations were carried out in heavy, 
approximately 3-in. thick, sections of 
aluminum alloys—of 6061-0-6061-T4, 
6061-T6 and 5154 and 5156 grades. 

The welding processes used were both 
the inert-gas consumable electrode proc- 
ess and the inert-gas tungsten-are proc- 
ess. Variations in gas mixtures of 
argon and helium were tried. The pres- 
entation will include details of macro 
and micro studies of the weld and stock 
and will also include heat treatments 
and stress-relief cycles that are relevant. 


Papers on Development 
of New Materials or 
Equipment 


My fourth classification is of papers 
that point out. the development of new 
materials or equipment for welding. We 
have, what I believe, is a new and im- 
portant development in a new type of 
rectifier welder. This new welder is de- 
scribed in a paper ‘New Power Sources 
for Metal-Are Gas-Shielded Welding’’ 
and will be given in Session 2. 

This welder has a special circuit which 
controls and keeps constant fluctuations 
in the voltage of the primary power 
supply. The effects on the weld of 
proper controls to contour primary line 
voltage fluctuations are illustrated. 
Power controls can also determine are 
length, are voltage and weld contours. 
This same control also affects the per- 
formance of any wire-feeding equipment 
which is tied in to the electrical system 
of the welder. This type of control 
should prove to be of special importance 
for the gas-shielded consumable-elec- 
trode are-welding process where uni- 
formity of performance is of utmost im- 
portance, 

A new development in electrodes will 
be described in Session 9, in a paper en- 
titled L[ron-Powder Electrodes and 
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Their Application.” New develop- 
ments in iron-powder electrodes con- 
tinue in shielded-are manual welding 
practices and the author will discuss the 
new types that have been developed 
whose applications to date have not 
been disclosed. Under consideration 
will be a possible universal type, new 
production type, a low-hydrogen type 
and a maintenance type of iron-powde: 
electrode. A discussion will be had on 
the purposes for which the electrodes 
have been developed, their properties 
characteristics, and applications on typ- 
ical welding jobs. 

Another interesting and important 
paper dealing with iron-powder elec- 
trodes will also be given in Session 9 
The title of this paper is “Effect of 
Moisture in the Coating of Low-Hydro- 
gen lIron-Powder Electrodes.” This 
paper will describe the effect of mois- 
ture in the coating on the soundness and 
cracking tendency of weld metal. In- 
teresting data on moisture absorption 
under various conditions of temperature 
and relative humidities will be dis- 
cussed. The redrying characteristics of 
the coatings will be described. Three 
brands of commercial low hydrogen with 
and without iron-powder additions to the 
coatings have been used in making the 
tests. 


Papers Related 
to Nuclear Compounds and 
Equipment 

My next classification 
deals with papers related to welding of 
nuclear reactor components and proc- 
essing equipment used in atomic energs 
plants. 

One of the most informative papers on 
“Fabrication of Homogeneous Reacto: 
Test Vessel Assembly’’ will be given in 
Session 4. This paper will describe the 
fabrication of a core tank of zirconium 
alloy, a pressure vessel of stainless clad 
and a blast shield nuclear reactor of 
The pressure vessel is 


(sroup 5 


solid stainless. 
designed for an operating pressure oO! 
2000 psi and an outlet temperature of 
300°C, 

A special procedure was used in weld- 
ing the main seams of the stainless Type 
347 clad pressure vessel where dissimilar 
weld metal was used, and the welding 
was performed from the outside only) 
The cladding was welded with Type 
347 stainless electrodes and the transi- 
tion to carbon-steel welding was b\ 
using low-carbon Type 308 stainless 
followed by low-carbon Armco stee! 
electrodes and then followed by low- 
hydrogen 7016 electrodes, for welding 
the carbon steel A-212 section of the 
Many welding details on noz- 
zles and special procedures will be dis- 


vessel, 
cussed. 
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Another view of the busy exhibition hall. 
too—at Philadelphia, Pa., April 8 to 12, 1957). 


A second paper on this subject will 
also be given in Session 4 on the ‘“‘Fusion 
Welding Zirconium for a Nuclear Re- 
Zirconium and zirconium al- 
loys are somewhat similar in their weld- 


actor.” 


ing characteristics to titanium and ti- 
tanium alloys and special precautions 
must be taken to prevent contamination 
of the weld from oxygen, nitrogen, hy 
drogen and carbon, This paper will de- 
scribe the welding of a large reactor with 
peak heat load of 20,000 kw, permitting 
the generation of 7500 kw of electricity 

Another interesting paper on the de- 
velopment of special welding procedures 
used in the fabrication of corrosion-re- 


sistant equipment for atomic energ) 


processing is described in Session 11 and 
Tubes to Tube 


(orrosive tadioactive 


the paper is Joining 
Sheets for 
Chemical Service 

Joining of austenitic stainless steel 
tubes to tube sheets in the fabrication 
of heat exchangers is a fabrication prob- 


parti ularly acute because 


lem which 
of the highl 


chemicals that are 


corrosive and radioactive 


being processed 


Furthermore, because of the high radio 
maintenance can be 


The jomtes 


activity no repalr 
affected on this equipment. 
described can be produc ed economicall 
with a minimum of skills and can be 
consistently reproduced with a high de- 
gree of integrit) A de 
tailed description of the techniques for 


and reliability 
welding and mechanical properties of 
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It was some show! (P. S. 
See you in Philly! 


the joints will be given 


Paper Related to Safety, 
Health and Fire 
Prevention 

My last but not least important cate- 
related to safety 


ory deals with paper 


ealth and fire prevention and 
given in Seasion No. 8 

These papers were sponsored by the 
AWS Technical Acti 
The first 
Health Aspects of 


newer types of welding 


ities Committee 


18 On 


paper in this 
Welding.’ The 
including low 


hydrogen electrodes, and inert-gas meta! 


ire will he «i l ed 


he made to 


References also 
types or elec 
the much discussed 


n electrode 


odes, including 
winted tungst 
in this session 


Welding 


The second paper 


Development of 


committer 
is a clearing house in 
welding 


finalizing of 


paper in this If ON 


\ third 
Welding Prac 


Application of Sale 
tices 


mve become 
piant oper ation 


paper explains how a group of 
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Noncomers will get another 


written 


chance—and a big one, 


practices will be 
hazards. It also 
material will be 
it or modify existing 


pertaining to welding. 


rt? 


Conclusion 
It was 

you the 

an attemp 


maring 
ippearing 


<plains 


that this 


that as 
ile in industry, it is 
to alter and add 


improve 


e plant operation, 


ible to adequately give 


ull the papers but 


s been made to stimulate 


presentation 
vhat you may ex- 
articular sessions 
iate and realize 
one that is of 
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to all 
nd I hope that your 
both by 
with 


one 
contact 
or written, 


which are al 
paper, give you 
up some of the 


in your minds 


be printed in 
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printed 
im the 


while others 
next lew iweues, 
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used to reduce 
explains how t a 
safety mater) 
The paper fuml 
machine ind wel 
and Lrigee ire 
continuall nece 
safety rules for 
ble 
gee 
pect und also hat 
t ou ma int to att eit 
t You can fu py ae 
will that tl en prog 
be on Safe tremendous inter 
Practices in General Motors.” This velding industs 
paper explains the approach used in the participation t s 
ee tices and how va the authors, either wv ree 
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TECHNICAL PAPERS SESSIONS 


1956 


NATIONAL 


FALL 


MEETING 


OCTOBER 8-12 - HOTEL CLEVELAND, CLEVELAND, OHIO 


OCTOBER 8, MONDAY AFTERNOON 


Three Simultaneous Sessions 


1. STRUCTURES 


A. Behavior of Welded Built-Up 
Beams Under Repeated Loads 

by J. E. Stallmeyer, W. H. Munse and B. J. 
Goodal, University of Illinois 


B. Welded 
Beams 

by M. Alltfillisch, and A. A. Toprac, Uni- 
versily of Teras 


Open-Web Expanded 


Welded Reinforcement of Open- 


ings in Structural Steel Tension 
Members 
by R. A. Hechtman and D. D. Vasarhelyi, 


University of Washington 


2. WELDABILITY AND 
RESEARCH 


A. Notch Toughness Characteristics 
of Submerged-Are Weld Deposits 

by I. L. Stern, N. A. Kahn and H. Nagler, 
New York Naval Shipyard 


B. Effect of Metallurgical Variables 


on Transition Behavior in Charpy 
Slow-Bend and Impact Tests 
by ©. BE. Harthower, Watertown Arsenal 


Laboratories 


Mild-Steel Weld-Metal Porosity 
by R. D. Stout, Lehigh University and J. T 
Ballass, Electric Boat Division of General 
Dynamics Corp. 


3. INERT ARC WELDING 


A. Factors Affecting Melting Rate of 
Cas-Shielded Metal-Are Welding 
by A. Lesnewich, Air Reduction Co., Inc 


B, Shielding Gases for Inert-Gas 
Welding 
by W. H. Helmbrecht and G. W 


Linde Air Products Company 


Oyler, 


C. Inert-Gas Metal-Are Welding of 
High-Pressure Valves 
by F. R. Zacheus, Air Reduction Sales, Inc 


OCTOBER 9, TUESDAY MORNING 


Three Simultaneous Sessions 


4. AIRCRAFT 


A. Design Requirements for Fusion 
Welding Titanium in Aireraft Appli- 
cations 

by Meredith, Aniation 


Vorth American 


Kh. Fusion Welding of Magnesium 
Thorium Alloys 
by F. K. Lampson, Marquardt Aircraft 


Weld Planishing Improves Pro- 
duction of Aircraft Parts 


by Hl. L. Meredith, Airline Welding and 
Engineering Co. 


5. WELDABILITY AND 
RESEARCH 


A. Brittle Feacture Initiation Tests 
by C. Mylonas and D. C. Drucker, Brown 
University 


B. Brittle Fracture Propagation in 
Wide Steel Plates 

by W. J. Hall, R. J. Mosborg and V. J. 
MeDonald, University of Illinois 


Cc. The Effect of Microstructure on 
Notch Toughness IV 

by J. C. Danko, R. D. Stout and J. H. 
Gross, Lehigh University 


6. DESIGN AND 
INSPECTION 


A. How Welding Can Further Bridge 
Building Progress 
by O. Blodgett, The Lincoln Electric Co 


B. Industrial Radiography by 
Gamma Ray Projection from Radio- 
active Isotopes 

by C. M. Dick, Metal ¢ Thermit Corp 


C. Greater Acceptance of Welding 
Through the Use of 
Methods 

by J. R. Harrer, Magnaflur Corp. 


Inspection 
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OCTOBER 9, TUESDAY AFTERNOON 


Three Simultaneous Sessions 


7. INERT-ARC WELDING 


A. Selection of Proper Inert-Gas- 
Shielded Arc-Welding Process 

by C. J. Sullivan and I. D. Holster, Jr.. Air 
Reduction Sales Co 


B. Consumable-Electrode Inert-Gas 
Welding with Small-Diameter Wires 
by K. E. Richter and J. F. M. Essig, Linde 


Air Products Co 


Inert-Gas-Shielded Metal-Are 
Spot Process 


by J. W. Kehoe and H. J. Bichsel, Westing 


house Electrie Corp 


8. TITANIUM 


A. An Investigation of the Weld- 
ability of Ti-6% Al-4% V 
by D. M. Dalev, Jr.. and C. E 


Watertown Arsenal Laboratories 


Harthower, 


B. Problems Involved in Spot Weld- 
ing Titanium to Other Metals 

by F. W. McBee, Jr., and J. H. Henson, 
Defense Research Laboratory and L. R. 


Benson, University of Texas 


9. SYMPOSIUM ON 
METALLIZING 


Panel discussion being developed by 
the AWS Committee on Metallizing 


OCTOBER 10, WEDNESDAY MORNING 


Three Simultaneous Sessions 


10. BRAZING AND 
SURFACING 

A. Silver 
Stainless Steel Tubing 

by G. H. Bohn, Linde Air Products Co 


Brazing Lap Joints in 


BR. Basic Characteristics of Some 
Heat-Resistant Brazing Filler Ma- 
terials 


by W. Chang, General Electric Co 


C. Longer Service Life Through Hard 
Facing for Petroleum Industry Equip- 
ment 

by H.S. Gonser, Wall Colmonoy Corp 


11. FILLER METAL 


4. A New Nodular Cast-Iron Weld- 
ing Rod for Foundries and Fabricators 
by R. O. Day. J. S. Snyder and H. \ 
Inskeep, Linde Air Products Co 

BK. Coating Ingredients Influence on 
Surface Tension, Are Stability and 
Bead Shape 

by T. H. Hazletland Earl R. Parker, Uni 
versity of California 

Electrode Control in an Alloy 
Pressure Vessel Plant 

hy W. W. Weber, The Colonial Iron Works 
lo 


12. PIPING AND PIPELINES 


A. Status of Efforts to Develop Mech- 
anized Pipeline Welding Methods 
by P.S. Reed, The Oul and Gas Journal 


B. Automatic Welding of Piping 
by H Thielach and f R Jerome, Jr., 
Grinnell Co., Tr 


Automatic Welding Applications 
at the Whiting Refinery 

by B.C. Wheeler and R. M. Kolb, Standard 
Ol Ca 


OCTOBER 10, WEDNESDAY AFTERNOON 


Three Simultaneous Sessions 


13. RESISTANCE WELDING 


A. Recent Developments in Magnetic 
Force Welding 
by KE. J. Funk, Precision Welder & Flero 


press ( orp 


B. Regulated and Programmed Ke- 
sistance Welding Control Systems 
hy C. Sinelair, General Electric Co 


(.. Finish Mash Seam Welding 
by M. L. Begeman and W. J. Allen, Uni 


versity of Teras 


14. STAINLESS STEEL 


A. Properties of Austenitic Chro- 


mium-Manganese Stainless-Steel 


Weld Metal 
hy W. T. DeLong, The McKay Co 


B. The Plastic Ductility of Welded 
Joints in Austenitic-Steel Piping at 
1200 

Pitlshurgh Piping and Equipment Co 


Further Studies on Stainless- 
Steel Hot Cracking 
by H. Rischall and P. P. Puzak 


Research Laboratory 


Varal 


15. PRESSURE VESSELS 


4. Fabrication of Inert-Gas Welded 
Aluminum Tanks and Pressure Vessels 
by ft. J. Franz and Amel R. Meyer, Graver 
Tank and Manufacturing Co., Ine 


The Properties of Pressure-V essel 
Steels in Heavy Sections 
by J. Hl. Groas and ft. D. Stout Lehigh 


University 


(. Investigation of a Pressure Vessel 


Failure 


Laboratories 


Westinghouse Research 


Jury 1956 
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OCTOBER 11, THURSDAY MORNING 


Three Simultaneous Sessions 


16. WELDING AND 
CUTTING 


A. Aspects of Crack Sensitivity in 
Machinable Deposits on Cast lron 

by J. Broderick, D 
J. F. Quaas, Butectie Welding Alloys Corp. 


Wasserman, and 


BK. Fundamental Concepts of Oxygen 
Cutting 

hy ft. L. Sloecker and W. B 
Heduetion Co., Ine 


VMuen, Air 


(. Transverse Cracking HKesulting 
from Oxygen Cutting 
hy N. N. Breyer, Continental Foundry ¢ 


Machine Division of Blaw-Knor Company 


17. ALUMINUM 


4. Chlorine Additions in Inert-Gas 
Metal-Are Welding of Aluminum 

by L. A. Cook, A. BR. Pilager and M. B. 
Kasen, Kaiser Aluminum and Chemical 
Corp. 


B. Factors Affecting Tensile 
Strengths in 60615 Aluminum Butt 
Welds 


hy J. W. Weyers, North American Aviation 


«. The Thermal Stability of Cold 
Butt Welds in Aluminum and Copper 
by W. H. Bruckner and J. H. Sayles, 
University of [linois 


18. PIPING AND TUBING 


A. Study of Interrupted Welding of 
Heavy-Wall Steam Pipe 

by I. A. Rohrig, J. O. Smith and E.G 
Shifrin, The Detroit Edison Company 


B. Welding Heavy-Wall Carbon-Steel 
Pipe with CO, Shielding Gas 
by A. B. Dunning, General Electric Co. 


C. Effect of Zine Phosphate Coatings 
on Flash Welding of Steel Tubing 

by J. F. Young and A. Phillips, Douglas 
Aircraft Co., Ine. 


OCTOBER 12, FRIDAY MORNING 


Three Simultaneous Sessions 


19. MOLYBDENUM AND 
ZIRCONIUM 


A. Fabrication and Welding of Are- 
Cast Molybdenum 

by Monroe, N. Weare and D. C. 
Vartin, Battelle Memorial Institute 


B. The Influence of Nitrogen on the 
Duectility of Molybdenum Welds 

by W. N. Platte, Westinghouse Electric 
Corp, 


«. Noteh Slow-Bend Testing of Zir- 
conium and Zircaloy-2 
by R. G. Wheeler, General Electric Co. 


20. PROCESSES 


A. The Motor Are Welding Process 
by C. C. Stone and Rt. A. Noland, Argonne 
National Laboratory 
B. High-Frequency Continuous 
Seam Welding of Ferrous and Non- 
Ferrous Tubing 

by H. B. Osborn, Jr., The Ohio Crankshaft 
Co.—TOCCO Division 

Developed Procedures for the 
Flexible Electrode Submerged Are 
Welding Process 

by M. H. Fritsche, Westinghouse Electric 
Corp. 


21. SHOP MANAGEMENT 


A. Organization of Shop Manage- 
ment for Quality Welding 
by W. B. Bunn, The M. W. Kellogg Co 


B. Maintaining Workmanship 
Standards for Quality Welding 
by Howard B. Cary, Marion Power Shovel 


Co, 


Importance of Standard Proce- 
dures in Proper Shop Management 

by Glenn L. Johnson, Lewis Welding and 
Engineering Corp 


The above schedule of technical papers is not 
{ more complete and de- 


necessarily final. 


tailed program, including an account of other 
activities, will be published in the September 


issue THE WELDING JOURNAL, 


Hours of the 
Exposition 


Soctely News 


WELDING AND CUTTING 
EXHIBITS AND 
DEMONSTRATIONS 


NATIONAL METALS EXPOSITION 
PUBLIC AUDITORIUM, CLEVELAND; OHIO 


Monday, Tuesday and 

W ednesday—October 8-10 
2:00 Noon to 10:30 P.M. 
Thursday and Friday— 

October 11 and 12 

10:00 A.M. to 6:00 P.M. 


Admission by special invitation or by AWS 
registration badge or membership card of 
any participating society 
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Past-President Plummer Addresses 
the Japan Welding Society 


By . 


~ 


yas 


> 


< 
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Reproduction, in part, of the letter of appreciation given to’ Past-President 
Plummer during his address before the Japan Welding Society 


Plummer pre 
the 
Welding Society at their annual meeting 
in Tokyo on Apr. 25, 1956. 
the meeting and an 
hibits at the Japan Welding Center 
Mr. Plummer was guest of honor at a 


Past-President Fred | 


sented an address before Japan 
Following 


inspection of ex 


reception where he was greeted by the 
Messrs. Kihara, Segiguchi, Okada and 
many other prominent leaders in the 
field of welding. Dr. Haruhiko Shibata, 
Professor at Yokohama University, and 
newly elected President of the Japan 
Welding Society, presented Mr. Plum 
mer with the following letter of appreci- 
ation: 

“On behalf of the Japan Welding 
Society I have the honor to extend a 
hearty welcome to Mr. F. L. Plummer 
Past-President of the American Wetp- 
ING SOCIETY 
ing your kindness in sparing valuable 
time out of your crowded schedule to 


We are deeply appreciat 


deliver us a lecture. I am happy to say 
that the Members of our Society have 
fully enjoyed your talk and have been 
highly enlightened from it 

“About 30 years have elapsed since 
the Japan Welding Society was founded 
In this period the Society has consist- 
ently taken the leadership in the weld- 
ing circles of Japan. There was a time 
when the field of 
upon which the welding industry de 


national economy, 
pends, suffered a heavy loss and as a 
result it was extremely difficult to main 
tain and operate the Society. United 
efforts of the Members made it possible 
to tide over the crisis. Now the Society 
is flourishing as never before and the 
Members are active with many worthy 
achievements. 
“The vigorous 
esteemed Society have provided a great 


activities of your 
stimulus for us. It goes without saying 
that the United States and Japan stand 
on a widely different level of industria! 


Jury 1956 
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future 


Irom 


the neat research 


in recent years shall win a high 


estimation in your country. 
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Spring 


presented tlhe 


ings of Dr. Shibata, together with those 


ol the 
Japan Welding Societ to the members 
of the AWS in attendance in Buffalo. 


other officers and members of the 


N. E. Welding Conference 
Scheduled for September 


A gr 
velding 
New 
We ai 


nationally recognized 
speak before the 
ind Regional Conference on 
to be held Wednesday, Sept. 
it New Iingland Mutual Hall 
Mass. ‘Topics will inelude 
Ad Welding Elec- 
The Mechanism of Brazing,” 
Susceptibility Test,”’ 
of Titanium” and 


up ol 1X 
yperts 
ny 
in Boston 
tecent in 
trode 
Weld 
‘The Fabrication 
“Welding with CO 
The conference has been planned by 
the Boston of the AMERICAN 
WeLpING Sociery to provide a better 
of technical a re- 
gional basis. The of six 
sessions will be followed by a social hour 


(rack 


pection 


exe hange ideas on 


program 


and dinner in the evening 


AWS DIRECTORS-AT-LARGE 


Term Expires 


1957 
R. W. Clark 
J. W. Mortimer 
Hal Savage 
R. L. Townsend 


G. O. 


AWS DISTRICT DIRECTORS 


District No. 1 -New England 
Sidney Low 


District No. 2 - Middle Eastern 
D. B. Howard 


District No. 3-North Central 
C. E. Jackson 


District No. 4- Southeast 
T. R. Berg 


District No. 5-East Central 
Lew Gilbert 


District No. 6- Central 
Keith Sheren 


OTHER DIRECTORS 


C. A. Adams 


Honorary Life Director 


C. H. Jennings 
Junior Past-President 


1958 


E. D. Peters 
J. L. Wilson 
R. J. Yarrow 


1959 
J. H. Blankenbuehler 
G. E. Linnert 
Gordon Parks 
F. H. Stevenson 


Hoglund* 


District No. 7» West Central 
A. F, Chouinard 


District No, 8 - Midwest 
F. G. Singleton 


District No. 9 - Southwest 


J. B. Davis 


District No. 10+ Western 
C. L. Breese 


District No. 11 Northweet 
C. M. Styer 


F. L. Plummer 
Junior Past President 


J. H. Humberstone 
Junior Past-President 


* Mr. Hoglund has been elected to higher office. 


effected 


Society News 


Replacement in vacated office will be shortly 
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First Santa Clara Valley Welding Show 
and Clinic is a Success 


The fist Santa Clara Valley Welding 
Show and Clinic was held in San Jose, 
Calif., on Apr. 27 and 28, 1956, This 
event, first of ite kind in the San Fran- 
cisco Bay Region, was jointly sponsored 
by the Santa Clara Valley Section of the 
Amenican Wetoina Sociwry and the 
Department of Ingineering, San Jose 
State College 

The show was held in the new Engi- 
neering Building at San Jose State 
College, and enabled visitors to examine 
the very fine facilities and the large 
amount of modern metallurgical, me- 
engineering 
equipment that is used to train young 


chanical and chemical 


engineers at this fine school, These 
laboratories furnished an ideal setting 
for this Welding Show, which was very 
ably organized by a Show Committee 
under the direction of Ray L. Townsend, 
Tweco Products Co., a Direetor-at 
Large of the American 
Bociery, 

The show was officially opened by the 
Honorable George Starbird, Mayor of 
Ban Jose, who cut the entrance chain 
with a torch 
attended by a number of prominent 
civic, industrial and educational leaders 
from the San Francisco Bay Area and 
other points on the West Coast 

The latest welding equipment, ma- 


This ceremony was also 


terials and processes were displayed 
and demonstrated by 33 different com- 
panies, and covered almost the entire 
field of welding. Among those partici- 
pating were: Air Reduction Pacific 
Co,., American Welding Supply, Alu- 
minum Company of America, American 
Platinum Works, Arnold Bros. & 
Herrero, Areair, Buck Mfg. Co., Bird- 
sell Mfg. Co., Clementina Co., Handy & 
Harman, Hobart Bros. Co.,  Inter- 
national Nickel Co., Jackson Products, 
Ine., Kedman Co., Lineoln Electric Co., 
Linde Air Products Co., Marjen, Metal 
& Thermit Corp., Magnaflux Corp., 
National Cylinder Gas Co., National 
Welding Equipment Co., Harnischfeger 
Corp., Pacific Hardware & Steel Co., 
Pacific Metals Co., Ltd., A. G. Pond 
Co., Sellstrom Mfg. Co., Stoody Co., 
Stuart Oxygen Co., A. O. Smith Co., 
Pandjiria Weldment Co., John Tillman 
Co., Tweeo Produeta Co., and Vaecu- 
Blast Co., Ine 

In addition, samples of small welded 
products, jigs and fixtures, as well as a 
photographie display of welded prod- 
ucts and procedures, were shown by 
some 30 to 40 other companies. A few 
examples of large welded products, such 
as earth-moving equipment and armored 
vehicles were also displayed 

The attendance at this, the first 
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The first Santa Clara Valley AWS Welding Show was held on April 27th and 28th 


in San Jose, Calif. 


The Mayor of San Jose, George Starbird, is shown here cutting 


the chain on opening day, while C. P. Sander, first vice-president of AWS (center) 


and local industrial leaders look on 


One of the live exhibits showing weld 
cleaning operation by the sand- 
blasting method 


Welding Show in this area, lived up to 
all expectations. Estimates, 
the written registration, amounted to 
approximately 1700 persons. In ad- 
dition, there were probably many stu- 
dents who did not formally register. 
Most of the attendance was composed 
of people from the Santa Clara Valley 
and other points in the San Francisco 


based on 


View of one end of photographic and 
small products display in San Jose 
State College Engineering Building 


Bay Area, although there were a few 
visitors from various other parts of the 
nation, 

The response among those who at 
tended this Welding Show, as well as of 
the exhibitors was very favorable. In 
fact, there is a great deal of pressure to 
make this Santa Clara Valley Welding 
Show a year ly event 


Lectures on Metallurgy of 
Welding Co-sponsored by 
Northeast Tennessee Section 


A series of three evening lectures on 
the Metallurgy of Welding was pre- 
sented by the Northeast Tennessee 
Section in cooperation with the Oak 
Ridge Chapter of the American Society 
for Metals and the Division of Univer- 


Soctely News 


sity Extension of the Universit 
Tennessee, The total attendance: 
these lectures, held on January 25th 
26th and 27th, was approximately 250 
The speakers for the series 
Nippes 


persons. 
were: Ernest F professor 
of metallurgical engineering and director 
of welding research, Rensselaer Poly 


technic Institute, Troy, N. Y.; Was 


ren F. Savage, associate professor of 
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PRESENT LECTURES 
ON METALLURGY 
OF WELDING 

AT UNIVERSITY 


OF TENNESSEE 


E. F. Nippes 


metallurgical engineering, Rensselaer 
Polytechnic Institute and Chris Floyd 
chief metallurgist 
cock and Wileox Co 


The lectures were 


Soiler Division, Bab 


Barberton, Ohio 


inted toward 


persons without an extensive metal 


lurgical background and were designed 
to cover basic metallurgical principles in 
the welding of both ferrous and non 
ferrous metals and alloys. A descrip- 
tion of phase diagrams together vith the 


prin iples of heat treatment and alloy 


ing of metals was provided and then 


employed to explain the ellects of 


thermal evycles associated with welding 


on the ructures of weldments 


Following the final meeting, an 


microe 
Open 
House, featuring laboratory exhibits and 
demonstrations and refreshment as 
held in the Metallurg, 


the University 


Department of 
of Tennessee 

Dr. Savage, in the first lecture, dis 
cussed the ttomu arrangements in 
ervstals and the formation of dendrites 
The 


crvsetal deformation and the reer 


irom a casting oncepts oft 
zation of cold-worked materials were al 

described. The significance of phase 
stems 


ot metal 


diagrams to the study 
was reviewed and correlated with com- 
mon means of changing the physical 
properties such as solid solution alloying 
precipitation hardening and other heat 
treating techniques 

Dr. Nippes continued the discussion 
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ol temperature 
iardness and tensile 
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4ituations ¢ 
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Enrolls as a Supporting 
Company Member 


The 8. Morgan & | »., Of Lincoln 
& Harth Sts Ye 


has recent! 
Member 
of tl AwentcaAan WELDING 
rollment became effective on 


June 1, 1956 


To gas weld steel 


SOLUTION: 


Airco +1 Alloy Steel Rod. Designed 
for welding low carbon and low alloy 
steels. Provides high ductibility in “as 
welded” condition when welding with 
a neutral flame or with a slight excess 
of acetylene. It is smooth flowing, in- 
suring good control of molten pool. 
Recommended for all general pipe and 
plate welding, aircraft structures and 
maintenance work 


Airco +4 High Tensile Welding Rod. 
Whenever current codes and product 
specifications allow the use of a lower 
priced, high strength rod, Airco 34 
will meet all specifications. This rod is 
for producing welds in low alloy steel 
requiring minimum tensile require- 
ments of 62,000 psi 


Airco +7 Mild Steel Rod. This low 
priced general purpose welding rod is 
popular in job shop and maintenance 
work for welding low carbon steel, In 
using this rod it is suggested that the 
weld metal pool be worked so as to 
include a fair amount of base metal in 
the mixture 


Send for this free catalog! 

You'll find here the finest rods and fluxes 
for joining both ferrous and 

non-ferrous metals. Write 


Airco at address below. 


Request Catalog 9-13Wd 


“hit Reduction Canada Limited 
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Section News and Events 


as reported to Catherine O'Leary 


INERT GAS CUTTING 
Albuquerque, N. Members 


of the Albuquerque Section met on 
May 18th in the Industrial Arts 
Building of the University of New 
Mexico. 


Announcement was made of the 


election of the following officers for 
the 1956-57 season: chairman, J. J 
Flowers; first vice-chairman, A. P. 
Bailey; second vice-chairman, W. H. 
O'Brien; secretary, W. J. MeClure; 
treasurer, bk. C. Jones; members at 
large—Troy Elliott and B. P. Stan 
age 

The meeting was then turned over 
to R. L. Seott of Linde Air Products 
Co,, Denver, who showed slides and 
discussed the subject “Inert-Gas Cut- 
ting of Nonferrous Alloys.” A brief 
question-and-answer period followed, 
after which the group proceeded to 
the laboratory where Mr. Scott, as- 
sisted by Bill Thurman, the new Den- 
ver area Linde representative, gave a 
practical demonstration of the proe- 
ess. The members were then invited 
to try their hand, which the majority 
did; much interest was expressed, 


SEMIAUTOMATIC 
WELDING 


Phoenix, Ariz.-An excellent talk 
on semi- and fully automatic welding 
of mild steel with low-cost carbon 
dioxide gas was given by T. J. 


0’ Rourke W&, field engineer, Welding 
Division of the General Eleetrie Co., 


at the March 2ist dinner meeting of 
the Arizona Section held at the West- 
ward Ho Hotel. The speaker showed 
slides and held an open discussion 
after his talk, which was given on a 
nontechnical level and was very help- 
ful from a welder’s viewpoint. 


BRAZING WELD METAL 


Phoenix, Ariz.—Dan H. Nords- 
trom of the Phoenix Welding Supply 
gave an excellent talk on metal join- 
ing by brazing, at the April 18th din- 
ner meeting of the Arizona Section 
held at the Westward Ho Hotel. He 
also discussed the new and old 
methods of brazing. Slides and a 
short film were shown, after which 
Mr. Nordstrom gave an actual dem- 
onstration of what was shown on the 
slides. 


EXECUTIVE BOARD 
MEETING 


Phoenix, Ariz.-A meeting of the 
executive board of the Arizona Section 
was held on May 3rd in the office of 
the Consolidated Western Steel Co. 

Executive board members attend- 
ing were: John Maffeo, Ernie Pieri, 
Ralph Smith, Albert V. Mekowen, R 
W. Sferra and William Fischer 

Results of election of new officers 
were announced as follows: chairman, 
Paul Baum; first vice-chairman, Wil- 
second Vice- hairman, 


secretary, A. B. Cook; 


liam Garland; 
ernie Pieri; 


AT THE APRIL MEETING OF THE ARIZONA SECTION 


Seated at the Speaker's table are (left to right) Ralph Smith; William F. Fischer, 
Section chairman; T. J. O'Rourke, technical speaker; Ernie H. Pieri; John Maffeo; 


Paul Baum; and Earl Newhouse 
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treasurer, Albert V. MeKowen; ex- 
ecutive committee—S. A. Meehan, 
John J. Moylan, Lee Nunley, Paul F 
Bode and James Curtis; executive 
committee (carried over)—John Maf- 
feo and Robert W. Sferra. 


METALLIZING 


Phoenix, Ariz.— Forty members and 
guests of the Arizona Section were 
present at a dinner meeting held on 
May !6th at the Westward Ho Hote! 

Albert Evans of the Capital Feed 
& Seed Co. in Phoenix was the coffee 
speaker. He gave an excellent talk 
on “How to Be a Success.” He 
cited many examples of successful 
men and stressed that one must have 
an interest in his job to be successful 

Guest technical speaker, Bertram 
Smith, western division manager of 
the Metallizing Company of America 
Los Angeles, gave a nontechnical 
talk on the “Know-how of Metal 
lizing.”” He showed slides of diffe: 
ent applications of metallizing. He 
also had on display several different 
types of spray guns. 


RESISTANCE WELDING 
DEVELOPMENTS 


Boston, Mass.——-Sixty members and 
guests of the Boston Section attended 
a dinner meeting on May 14th in the 
Westinghouse Apparatus Warehouse 
and Auditorium. 

William Klingeman 9 
manager, and Kk. J. Funk 8, welding 
Precision 


sales 


development engineer for 
Welder and 


cinnati, Ohio, discussed the recent de 


Flexopress Corp., Cin- 
velopments in resistance welding 


PLANT TOUR 
Chicago, Ill.—-Instead of the usual 


technical meeting for April, the 
Chicago Section was invited by the 
Crane Co. to visit their plant in 
Chieago on April 20th, where a most 
interesting tour had been arranged. 
The visitors saw the manufacture of 
some of the immense gate-type valves 
hot forming of unusual pipe bends 
and various welding applications used 
in the fabrication and repair of this 
company’s products. 

A fine speech was given by G. W 
Hauck, manager of the Engineering 


THe Journar 


} 

Gay 
fete 


HEUSCHKEL ADDRESSES CHICAGO SECTION 


Julius Heuschkel was technical speaker 
at May 18th meeting of Chicago Sec- 
tion. He spoke on weld properties 


Sales Department. This gentleman has 
been with the Crane Co. for the past 
43 years and has seen the effect that 
the manufacture of piping has had on 
industrial advancement in this coun 
try. In fact, as it was clearly pointed 
out, without the use of piping, the 
United States would not be where it 
is today This was better described 
pictorially by means of a color movir 
entitled Second Hundred Years’ 
which depicted Crane's contribution 
to industry as a whole 

After touring the entire plant, re 
freshments were served which were 
appreciated by the foot-weary group 

Judging by the comments from the 
huge crowd, it was one of the most 
interesting plant visitations this group 
has experienced in a long time 


WELD PROPERTIES 


Chicago, I1l.—The May meet 
ing of the Chicago Section was high 
lighted by an excellent talk given by 
Julius Heuschkel, consulting welding 
engineer, Westinghouse Research Lab 
oratories, Pittsburgh, Pa The meet 
ing, held in the auditorium of the 
Peoples Gas, Light & Coke Co., was 
preceded by a fine dinner at Milner 
Restaurant 

The topic of Mr. Heuschkel’s pres 
entation was “Matching Weld and 
Base Metal Properties 


many details covered were the me 


Among the 


chanical and metallurgical character 
istics and properties of weld metal in 
carbon, alloy and stainless steels, rang 
ing from liquid nitrogen to moltes 
These properties were 
compared with those of 
ind plate materials Alaa 


temperatures 
castings 
forgings 
interrelations between the two sets of 
properties for satistactory welding 
were dese ribed 

Over 100 members and guests at 
tended this meeting, and judging from 
the numerous questions asked, the sul 
ject was very well received by all 
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Shown at same meeting are the new Chicago officers 


Jay Bland, the new Sec- 


tion chairman, is second from right; Bob Lincoln, outgoing chairman, is at extreme 


left 


The showing of a very interesting 
ind entertaining movie The 1955 
AWS Golf Outing,’ pre eded the tech 
nical program 


DISTORTION IN WELDING 


Denver, Colo. 
hers and guests attended the dinner 


Thirty-nine mem 


meeting held in the main dining room 
of the Oxford Hotel by the Colorado 
Section on May 13th 

In place of a coffee speaker, a film 
vas shown of the Utah and Colorado 
University football game 

The technical speaker of the eve 
ning was Louis J. Larson, consulting 
welding engineer for the Allis-Chal 
Milwaukee 


Larson presented his views 


mers Manufacturing Co 
Wis Mi 
ind experience in both theoretical 
and prectical aspects of distortion and 
velded structures This 
ed of the utmost in 


its control in 
information prov 
terest to those present, since distortion 
in welding is one of the main prob 
lems confronting the industry at all 


times 


WELDING QUIZ PROGRAM 


Kettering, Ohio.-Dinner at 6:30 
P.M served buffet style to 31 mem 
bers and guests, preceded the regular 
meeting of the Dayton Section held 
on May Sth at the Deleo Product 
Lodge Kettering, Ohio 

rhe 


10 member ind guests and was fol 


ie busine meeting opened with 


lowed by a welding quiz program with 


toh Appenz ler of Produetion kn 


yineering Sales Co. as moderator, and 
panel member Tom Falter of Frigid 
sire Frank Gue of Deleo Products 
Orville Martin of Robotron Hank 
Bauer of Weiler Welding and Charle 
Brown of Hobart Bros This was a 
ell received and interesting itnetruc 
quiz (748 Are and Resist 
ince Welding Giyn Williams and 
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ainner 


Willi Wellemeyer 
un-off questions after tying for first 
prize Willi von the Troy Loafer 
for first place; Glyn, a covered skillet 
or second and Bernard Berehtold, a 
ten-kettle for third 


competed 


HARD-SURFACING 
ELECTRODES 


Appleton, Wis. A very instructive 
ind interesting talk on types of hard 
urfacing electrodes, their application 
and method of deposition was given at 
the April meeting of the Fox Valley 

ction held on April 20th at the 

| J. Sadowski of 


ered methods of appli- 
required, metallurgical 
etroce characteristics, 


tvp ol deposits and methods of 


buildup 
Under applications, he showed a 
lustrating various 

verlap required 
of the subject and his 


llent 


PLANT TOUR 


Appleton, Wis.--On May 4th the 
nembers of the For Valley Section 
Appleton plant of the 
etric Manufacturing Co 
ted at 3:00 P.M., with 
being guided through 
ities at the plant, It 
only the manufacturing 
ilso the experimental 
engineering and test 
Miller Eleetrie Manu 
has had an amazing 
s inception in 1929, and 
process of moving into 
latest addition 
After the tour cocktails were 
lke Club, followed by 
Some seventy-five members 
incl guests attended 
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the Stoody ¢ 
His talk 
cation, typ 


For Alcoa’ 
Welding Products 


Call your Alcoa Distributor 
listed below 


ALABAMA 
Br minghum 
Hinkle Supply Co 
CALIFORNIA 
Los Angeles 
Pacific Metals 
Company, id 
Sen Francnco 
Pacific Metals 
Compeony, tid 
COLORADO 
Denver 
Metal Goods Corp 
CONNECTICUT 
Milford 
Steel of 
New Engiond, inc 
FLORIDA 
Jacksonville 
Florida Metals, inc 
Miam 
florida Metals, inc 
Tampa 
Florida Metals, inc 
GEORGIA 
Atlanta 
Tull Metal & 
Supply Co., ine. 
Southern Oxygen Co 
IDAHO 
bone 
Pacific Metal Co 
Chicago 
Machinery & Welder 
Corp 
Moline 
Machinery & Weider 
Corp 
KENTUCKY 
Louiswite 
Williams & Co., inc 
LOUISIANA 
New Orleans 
Metal Goods Corp 
MARYLAND 


Baltimore 
Seovthern Oxygen Co 
Whitehead Metal 
Products Co., ine 


MASSACHUSETTS 
Cambridge 
Whitehead Metal 
Products Co., inc 
MISSOURI 
Kamas City 
Metal Goods Corp 
St. Louls 
Metal Goods Corp 


NEW HAMPSHIRE 


Nashve 
Edgecomb Stee of 
New Engiond, Inc 


NEW JERSEY 
Camden 

Southern Oxygen Co 
Harrkon 

Whiteheod Metal 

Products Co., inc 


NEw YORK 


Aibany 
Eastern Metals 
Warehouse, inc 


BA alo 
Whitehead Metal 
Products Co., inc 


New York 
Whitehead Metal 
Products Co., Inc 


Syracuse 
Brace Mueller 
Huntley, inc 
Whuehead Metal 
Products Co., ine 


NORTH CAROLINA 


Charlotte 
Southern Oxygen Co 


Greemboro 
Southern Oxygen Co 


Cincinnati 
W iltiams & Co., inc 


Cleveland 
Williams & Co., inc. 


Columbus 
Williams: & Co 


Toledo 

Williams Co. 
OKLAHOMA 
Tube 

Metal Goods Corp 
OREGON 
Portland 

Pacific Metal Co 
PENNSYLVANIA 


Priiaodelpma 
Southern Oxygen Co 
Whitehead Metal 
Products Co., ine 


Pittsburgh 
Williams & Co., inc 


York 

Southern Oxygen Co 
TENNESSEE 
Kingsport 

Southern Oxygen Co 
TEXAS 


Dallas 
Metal Goods Corp 


Houston 
Metal Goods Corp 
UTAH 
Salt Lake City 
Pacific Metals 
Company, Ud 
VIRGINIA 


Norfolk 
Southern Oxygen Co 


Richmond 
Southern Oxygen Co 


WASHINGTON 


Seattle 
Pacific Metal Co 


WASHINGTON, D.C 


Sevthern Oxygen Co. 


WISCONSIN 
Milwaukee 
Machinery & Weider 
orp 


ALUMINUM 


WELDING 


prooucrs 


Members of the Fox Valley Section are shown during their tour of the Miller 


Electric Manufacturing Co. plant in Appleton on May 4th. 


Left to right are: 


J. Teigen, R. Sommerfeld, J. Anderson, J. Wiegand, R. Grant, and G. Jacklin of 


Miller Electric 


DINNER DANCE 


Appleton, Wis.On Saturday eve- 
ning, May 19th, the For Valley Section 
spring 
dinner-dance and installation of offi- 


members held their annual 
cers. 

The dinner was preceded by a cock- 
tail hour and, after the installation, 
by entertainment and dancing 

The following officers were in- 
stalled for the year 1056-57 
man, Jean Revelt; first vice-chair- 
man, Kenneth Ligare; second vice- 
chairman, John Wiegand; treasurer, 
Ewald Stuewer; 
tive committee 
Kenneth Loos. 

The dinner was attended by 160 
members and guests and was held at 


the Elks Club. 


ehair- 


members of execu- 


Robert King and 


INERT-ARC CUTTING 


Houston, Tex.——-The //ouston Sec- 
tion held a meeting on April 25th in 
the Ben Milam Hotel with 68 mem- 
bers and guests present 

“Ed” Dato WS, of the Linde Air 
Products Co., gave a talk on ‘‘Inert- 
Are Cutting.” A review was given 
of the welding and cutting procedures 
developed in the past ten years. It 
was predicted that even more startling 
developments would be made during 
the next ten years 

The method of metal cutting with 
the inert-gas tungsten-electrode proc- 
explained. By retracting 
the electrode back into the inert gas 
cup and by connecting a resistance 
hetween the cup and the work lead a 
high concentration of energy is ap- 


eas) WAS 
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plied to the metal. With this high 
wattage, the inert gas reaches super- 
sonic velocities, thereby providing an 
cutting The 
process was developed specifically for 
cutting aluminum; 
forms equally well with magnesium 


excellent means for 


however, it per- 
and aluminum. Stainless steels can 
be cut also but a few icicles form on 
the under side. Thicknesses up to 
| in. are easily handled. 

Other materials can be cut but, at 
present, this is neither economical nor 
satisfactory, especially with carbon 


steels, 


QUIZ THE EXPERTS 


Indianapolis, Ind.The 
“Quiz the Experts’’ program of the 
Indiana Section was held on April 
27th at the Antlers Hotel in Indian- 
apolis. The Sections competing were 
Anthony Wayne, Dayton, Detroit 
and North Central Ohio. 

A social hour from 4:30 to 6:30 
preceded the dinner and short busi- 


annual 


ness meeting. 

Moderator for the quiz was Ray 
Wirt 9, of the Deleo Remy Division 
of the Motors Corp. A 
variety of technical questions on arc, 
gas and resistance welding and gen- 
eral subjects were thrown at the com- 
peting teams. The race was close 
but the Detroit Section pulled out 
ahead and won the trophy 


General 


ELECTRIC WELDING 
MECHANIZATION 


Kansas City. Mo.—The 


Ka naas 


THe 


‘ 
ae FOX VALLEY SECTION TOURS MILLER ELECTRIC PLANT 
a 
| 
r 
ge 708 


City Section held its April dinner 


toon 


meeting in Fred Harvey's Pine 
on April 12th thirty-eight 


50 dinner For 


persons 
were present for the 6 
approximately one-half hour following 


dinner four informal group discussions 


were held The discussions were well 
attended and many individuals’ weld 
ing problems were discussed 

J. R. Woodward, assistant to the 
chief sales engineer The Taylor 
Winfield Corp., Warren, Ohio, gave 
an interesting presentation entitled 
Mechanization in klectri Weld 
ing Mr Woodward used both 
slides and color-sound mo n 
conjunction with his talk He pu 
tured many specialized resistance 
welding machines and described the 
particular applications for eacl \ 
short question-and period lol 
flowed his talk. 


DISTORTION CONTROL 
Kansas City. Mo.—-The May meet 


ing of the Kansas City Section war 
held in Fred Harvey’s Pine 
Kansas City, on May 17th 


the meeting began, an excellent color 


{oom in 


Before 


movie, secured from the Linde Ai 


Products Co., was shown It was 
entitled “Breath of Life 

The names of the new officers of 
the Section were announced as fol 


lows: chairman, Frank G. Singleton 


AIRCRAFT AND 
ROCKETRY PANEL 
HEARS PAPERS 
BY DOBSON AND 
CREMER AT MAY 
MEETING 


Ba 


Pictured during a lighter moment are 
(left to right) Ludwig Kellerman, Al 
Bennett and Dick Hayes 
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Singleton Wel 
chairman, Blain Harrington, Jt 
Air Reductior ales Co secretary 
Myron W. Quantic sutler Manu 
facturing Co treasurer, Newton C 
Brink, Air Reduction Sales Co.; diree- 
Pitman 
Havens 


Supplies; vice 


tors—Dean I sroderson 
Mfg. Co., James R. Warn 
Structural Steel Co Cuff J Sise 
Puritan Compressed Gas Co Tom 
H. Nichol, Lineoln Electrie Co., and 
George Mika, American Steel Works 

The main speaker for the evening 
was Louis J. Larson, consulting weld 
Allis-Chalmer Manu 
Milwaukee, Wis., who 
e a semitechnical talk on Dis 
tortion Contre in Welded 

es Mr. Larson illustrated his 
talk with slides and pointed out the 


ing engineer 
facturing Co 
ga 


struc 


rious \ liminate «distortion 


SANDWICH STRUCTURES 


San Diego. Calif.—‘Two hundred 
members and guest of the Atreraft 
ind Rocketry Panel of thre Los 
ingeles Section convened on May 
it} it’ the Mission Vallev Country 
Club in San Die cock tails 


go to enjoy 
dinner and | r two outstanding 
papers coveri research and de 
velopment work on sandwich struc 
tures Thi ubject, which holds a 
considerable amount of interest in the 


iircraft, rocket and missile industry 


Frank A. Dobson is shown presenting 
his paper on resistance welded ‘'ply 
metal” sandwich structure 


Henry Marquez, Russell Meredith and 
Frank Pope (left to right) are shown 
engrossed in a serious discussion 
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two phases, one on 

structure and one 

neveomb structure. 

was presented by 

upervisor ol the Mis- 

North American Avia- 

Cali on resistance 

rndwich, proe- 

North American 

their missiles di- 

resistance to tem- 

on external skins 

eling at supersonic 

onventional types of 

lesser extent, 

onger be used Mi 

ned that because of the 

roduction on use of the 

he considered almost 

iterial, The paper, with 

cle howed and de 

ihbed the method processes and 

tipment used in developing the 

lymetal indwich, and was well 

presented 

Upon conclusion of Mr 
paper on Piymetal,’ 

(‘remet staff engineer of the 

Research for Solar Aireraft 


Oo. 1D ego, Calil 


Dobson's 
George D. 


presented 
paper on razed Honeycomb Strue- 
ture lar Aircraft has pioneered 
the successtu 


all-metal 


ipplication of numerous 


high-temperature brazed 


George Cremer spoke on the produc- 
tion and application of brazed sand- 
wich structure 


Leo West (left) is chatting with neigh- 
bor while Frank Harkins (center) and 
P. O'Conner exchange pleasantries 
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honeycomb sandwich structures and 
Mr. Cremer, being intimately con- 
nected with this work involving de- 
sign, development, testing and pro- 
duetion, was able to describe and pre- 
sent choice aspects in this new field 

Special emphasis was placed on 
high-temperature brazed honeycomb 
sandwich for use in aircraft and mis- 
sile struetures and a brief review of 
early developments, which was fol 
lowed with an objective view of cur- 
rent outstanding developments 

Mr. Cremer, with the use of slides 
described advantages and apparent 
limitations of the honeycomb sand 
wich structure, ineluding ite manu- 
facture and processing 
Several brazed honeycomb structures 
display at the meeting 
conclusion of Mr, Cremer’s 


methods of 


were on 
Upon 
paper a short discussion period cover- 
ing the two processes was held, ques- 
tions being answered from cards that 
were distributed for this purpose 

In appreciation of the papers pre- 
sented, both Mr. Cremer and Mr 
Dobson were presented desk 
pens to commemorate the occasion 

Kighteen door prizes, contributed 
by various distributors of welding 
materials and equipment in the San 
Diego area, were drawn just prior to 
the presentation of the papers 


with 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND 


FOR WELDING AND 
CUTTING... 


IN THE 
RED DRUM 


HIGHEST 
QUALITY 


DUST-FREE 


Write for the name and address 


Bus transportation from the Los 
Angeles area to San Diego was fur- 
nished by Air Reduction Pacifie Co., 
making it possible for those without 
transportation to attend Many 


thanks! 
DESIGN AND FABRICATION 
Los Angeles, Calif.-The Los An- 


geles Section held its meeting on May 
17th at Huntington Park Elk’s Lodge 
in Los Angeles with 88 members pres- 
ent. 

A talk on “Design and Fabrication 
of an Automotive Cylinder Head 
Plate Layout System for Welded 
Spherical Veseels’’ was presented by 
John E. Bartley, Robert D. Alm, 
James H. Schield and James Col- 
lipriest. The used slides 
and motion illustrate 
their talk 

Door prizes were donated by the 
Areos Corp. for those who made din- 
ner reservations in advance 


MODERN TESTING 
SYSTEMS 


Madison, Wis. Two 
speakers gave the Madison Section 
interesting evening at the 
House on April 26th 
Prof. George P. 


speakers 
pictures to 


very able 


another 


Fagles Club 
As coffee speaker 


= 
= 
= 
= 


of the NATIONAL CARBIDE supplier nearest you. 


National Carbide Company 
GENERAL OFFICES, 150 EAST 42ND STREET, NEW YORK 17, NY 
A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED 
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Woollard, of the Geology Department 
of the University of Wisconsin, spoke 
on the subject most laymen take fo: 
granted—namely, the earth. The 
talk centered around the natura! 
phenomena that are attracting sci 
entists from all parts of the world in 
taking observations at different part» 
of the globe. Prof. Woollard wil! 
join with 15 other Wisconsin men 
during the “International Geophysi- 
eal Year’ endeavoring to uncove: 
more of the earth's mysteries. 

The technical topic “Modern Test 
ing Systems”’ proved to be a very en 
lightening subject for all present 
This was given by Roy O. Schiebe! 
WW, of the Magnaflux Corp., Chicago 
Mr. Schiebel explained the various 
testing methods now in use and 
stressed the importance throug) 
testing has in the welding industry 
today. The penetrant system was 
widely discussed and seemed to dom 
inate the question-and-answer period 
that followed. All the other system» 
including the X-ray, magnetic particle 
and ultrasonic, were dwelled upon 
After hearing Mr. Schiebel, one could 
not help but realize the importance 
properly qualified welders display in 
their everyday welding. Countless 
hours of repair can be eliminated by 
careful selection of the welder and the 
equipment he is to use 


DINNER DANCE 


Baltimore, Md.—The May meeting 
of the Maryland Section took place 
in the form of a Dinner Dance on 
May ISth, at the Park Plaza Hotel in 
Baltimore. 

A cocktail hour preceded a most 
delicious dinner which was attended 
by approximately 200 members, wives 
and guests. Various door prizes were 
distributed during the evening. 

Following the installation of new 
officers, there was dancing until 1:00 
A.M. to the music of “The Diplo 
mats.” 

All present agreed that it was « 
truly enjoyable affair. 


ABC’s OF ULTRASONICS 
South Bend, Ind.—The MVichianu 


Section joined forees with the Notre 
Dame Section of the American Society 
for Metals to hold a session on “The 
ABC's of Ultrasonies.’”’ The pur- 
veyor of information on this subject 
was Norman Schubring, research en 
gineer at General Motors Researcl 
Laboratories, in Detroit. 

Mr. Schubring’s very interesting 
discussion of the means of inspection 
pointed out the methods of using this 
high frequency sound, i.e., pulse and 
echo, resonance, transmission and 
frequency modulation. 
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juency modulation yet, but it looks 
very promising for checking such 


things as flash and pressure welds 


NEW OFFICERS 
Newark, N. J.-—-The regular 


monthly meeting of the New Jersey 
Section was held on May 15th at the 
Essex House Hotel in Newark. 

The meeting, as is the usual custom 
for May, was nontechnical and fea- 
tured a coffee speaker and two non- 
t 


echnur il hims 


The new officers for 1956-57 were 


introduced by Section Chairman J. 


Among the 1956-57 officers of the new Jersey Section are (left fo right): R. Riley They are: chairman, J, Hila, 
Foster Wheeler orp.; vice-chair- 


Thornton, secretary; E. Diliberti, vice-chairman; J. Hila, chairman, and W. Benz, 
treasurer nan, | DilLiberti, Air Reduction 
R. Thornton, 


salies Co secretary 
Metal & Thermit Corp.; treasurer, 


Pulse and echo was the original vhich produces resonance, the fre W. Benz, M.W. Kellogg Co.; executive 
method used for detecting flaws in quency being « property of thickness ommittee (for 2-year term)—J. Sohn, 
material; it consists of producing # Transmission, as its name implies Wright Aeronautical, Div.V,,8.Sullivan ; 
vibrational pulse and measuring the Air Reduction Sales Co.. M. Hallibur a 
time required for echoes to be re involves passing the sound through ton, United Engineers & Contractors < 
flected from various interfaces the material and looking for ha ('o., and A. Kime, Worthington Corp. - 
Resonance is the method visually dows,” areas where the sound im A social hour at 6:00 P.M. began 
used for thickness testing. This tech pulse has been stopped by a defect the evening’s activities, followed by 
nique involves finding the frequency Not very much is known about fre dinner at 7:00 P.M. David F. Car- 


AT THE MAY MEETING 


OF NORTH CENTRAL 


OHIO SECTION 


The guest speaker at the May 4th meeting of the North Central Ohio Section was 
Dick Lee of Alloy Rods. His topic was 'Low-Hydrogen Electrodes” 


a7 


Section officers for 1956-57 were These cre the new officers present at the meeting. Front row (left to right): 
installed. Here, the new chairman, J. B. Henne, secretary; H. B. Cary, chairman; W. J. Corrigan, director; Solon 
H. B. Cary, receives the emblematic McDonald, |st vice-chairman. Back row (left to right): Oscar Rowlinson, director; 
gavel from the outgoing chairman, Terry Long, director; Bill Kaiser, director; Bob Ellison, past chairman and 


Bob Ellison director 
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NEW OFFICERS OF NEW JERSEY SECTION 
a \ \ 


SAVE 287 WELDING 


Exchange your used tubes for G-E Remanufactured Ignitrons! 
These carry a new-tube warranty! 


Depending on tube size, you will save from 
$17.90 to $63 a tube by replacing with General 
Electric remanufactured ignitrons. The method 
is simple. As G-E ignitrons near or reach the end 
of life, deliver them —if in exchangeable condi- 
tion to your G-E tube distributor, Tube for 
tube, he will supply you with G-E remanufae- 
tured ignitrons at savings of nearly one third 


over new tubes, 


You are buying the same long life and re- 
liability that new ignitrons offer, since G-E 
remanufactured tubes carry the full standard 


ignitron warranty, and are factory-tested to new- 


tube specifications. A complete rebuilding job 
by General Electric makes this high quality 
possible, See illustration at right for the new 
G-E parts which are supplied in all cases, 


regardless of tube condition. 


Annual cost reductions of many thousand 
dollars for plants using ignitrons in quantities 
savings of hundreds of dollars for small users 
come from G.E.’s remanufactured-ignitron ex- 
change plan. Based on the number of tubes you 
have in operation, ask your G-b distributor to 
estimate how much you can save! Tube Depart- 


ment, General Electric Co., Schenectady 5, ). 


ALSO... your G-E distributor can fill every requirement for late-design ignitrons: 


New design, current produc tion General Electric 
welding ignitrons come equipped in many different 
ways, to meet your individual needs, See pictures 
and deseriptions below, Sizes are given at right. 
Pinpoint your requirements from this group of ad 
vanced welding ignitrons industry's most 


extensive and widely useful! 


CAPACITY 

40 amp 
140 amp 
355 amp 


G-E CONVERTIBLE GENERAL ELECTRIC 
IGNITRON, WITH OR TEMPER ATURE. 
WITHOUT PLASTIC CONTROUED 
IGNITRON REPLACES 


GL-6346 GL-5551/FG-271 
GL-6347 GL-5552/FG-235-A 
GL-6348 GL-5553-A 


GL-5551-A 
GL-5552-A 
GL-5553-B 


G-E Convertible Ignitron has 
built-in thermal-contact bracket 
(circle) that will carry a ther 
mostat for over temperature 
protection, or for water regu 
lation. Thermostat shown here 
is equipped with flying leads. 
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Convertible Ignitron above has 
a terminal-block thermostat. 
Bracket mounting of thermo- 
stat permits the same ignitron to 
be used in standard or teriper 
ature-controlled applications. 
You save stocking two tubes. 


General Electric Plastic-coated 
Convertible Ignitron has a 
salety plastic covering to shield 
workers from hazardous volt 
ages. Plastic is red for warning. 
“Danger voltage” is 
stamped on tube conspicuously. 


G-E Temperature-controlled Ig- 
nitron is the finest tube of its 
kind. Over-temperature con- 
trol... water regulation .. . 
both are built in. The tube is 
pre-adjusted at the factory for 
lifelong efficiency of operation. 
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ALL-NEW CATHODE ASSEMBLY 


Every General Electric remanufae- 


tured ignitron gets a complete new F 


Size 


eathode assembly. Cathode parts are 


the components most subject to wear 


and breakdown after long servic 


Key new parts supplied ire 


NEW IGNITOR 


NEW MERCURY SUPPLY 


STABILIZED-STEEL JACKETS— 
EXCLUSIVE WITH G.E.! 


Water jackets of stabilized stainless 


steel are the reason why General 


Electric alone can bring you remanu 


factured ignitrons with new-tube 


performance! Only stabilized steel 


will undergo a second high tempera 


ture baking at the factory with no 


corroding after-eflects to the tube 


/ Comomb =" the standard G-E warranty applies to remanufactured 


ignitrons! Furthermore, every remade ignitron is new-tube tested. 
Phone your General Electric tube distributor today! 
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doza, U. &. Customs Agent, was the PEORIA SECTION HONORED 
featured coffee speaker. Mr. Car- 
doza’s talk was a very interesting 
one on “Narecotie Smuggling,” and 
gave the case history describing the PEKIN COVMMVI NITY HIGH SCHOOL 
actual elothing and other devices 
used by smugglers 
1957" was the title of the one film 
shown; the other was an excellent AWARDS TO 
film of exhibition shooting entitled 


“Showman Shoot.” AMERICAN WELDING SOCIETY 


LOW-HYDROGEN Retina iw the of 
ELECTRODES 

Lima, Ohio.—The final meeting of 
the season of the North Central Ohio 3 - 
Section was held at Lima, Ohio, on May 
4th. Fifty-five members and guests 
enjoyed a delicious dinner at the 
Clemens Restaurant. Dick Lee 8 
vice-president of research for Alloy 
Rods Co., gave a very interesting 


presentation on the application of 
low-hydrogen iron-powder electrodes. Certificate received by the Peoria Section for its excellent work in the field of 


The talk was followed by « lengthy “Education in Welding” 


discussion period on the subject 

At this meeting, the following second vice-chairman, Ray B. Leiter; Flowers and Oscar Rowlinson; direc- 
officers were installed for the 1956-57 secretary, Joseph D. Henne; — treas- tors (for 2 years)—Myron Gibson 
season: chairman, Howard B. Cary; urer, Robert Kennedy directors Terry Long and William Kaiser. 
first vice-chairman, Solon Me Donald; (for | year)—-W. J. Corrigan, Fred 


ANNUAL BUSINESS 
MEETING 


Peoria, Ill.—The annual business 

meeting and election of officers of the 

Peoria Section was held at the Cater- 

Y pillar Rod & Gun Club on May 15th 

ECo 1% . The officers for 1956-57 were an- 
NOMI nouced as follows: chairman, Russe! 

F. Bahr of Caterpillar Tractor Co.; 

vice-chairman, Dean Batton of Me- 

Garvey Welding; secretary, David 

Rebuild Barnes of Lucas & Sons; treasure: 


John Brown of Lucas & Sons; pro- 


GYRATORY CRUSHERS gram chairman, Arthur H. Schlis of 


LeTourneau-Westinghouse. 
with 
HONORED FOR 


Peoria, Ill.—The Pekin Commu- 
Trade Mark Reg. U.S. Pat. OF. nity High School recently held a Sei- 
: ence Show for the benefit of the stu 
11%-13'/2% MANGANESE-NICKEL STEEL dents and parents. 
Invitations were extended to the 
ROUND APPLICATOR BARS local engineering societies to set up 
displays that would be of interest to 
the type of viewer mentioned. 
Tough Manganal usually outlasts new There were 30 exhibits from the en- 
parts. Workhardens under impact and gineering societies and various indus- 
abrasion, too. That means less down- ya as well as a like number of stu- 
dent science projects. 
fine, mare fer You gyretery The Peoria Section was honored 
Send for time-saving crushers. with a certificate, indicating a rating 
how-to-do-it" bulletin. | | | of “excellent” in the field of “Educa- 
tion in Welding.”’ 


NEAREST DISTRIBUTOR 
SICKLES 
NEW MEMBER NIGHT 


92 N. J, AVE. NEWARK, N. 
ULL Philadelphia, Pa.—The April meet 
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ing of the Philadelphia Section, desig- 
nated as ‘‘New Member Night.” fea- 
tured a joint session with the Society 
for Nondestructive Testing and was 
held on April 16th in the main au- 
ditorium of the Engineers’ Club 

The speaker at this joint meeting 
was Charles A. Mitchell 
the Radiation Products 
Norristown, Pa. A good turnout 
benefited by Mr. Mitchell's discourse 
on “A Million Dollars in 
Through Nondestructive Testing” and 


president of 
Corp ot 


Savings 
by the panel discussion which followed 


ANNUAL MEETING 


Pittsburgh, Pa.—On Friday 
ning, April 27th 100 members 
and guests attended the 19th annual 
Tri-State 
sponsored by the Pittsburgh Section 


eve- 
overt 
dinner and ladies’ night 
and the Engineers’ Society of Western 
Pennsylvania. This was the final 
meeting of the Pittsburgh Section for 
the season and was held in the Geor- 
gian Room of the Hotel Webster 
Hall. 

Introduction of prominent speakers 
follows: G. O. Hoglund 
second vice-president elect; J. G 
Magrath, national secretary; H. R 
Rose, 
ciety of 


was 


vice-president, Engineers So 
Western Pennsylvania and 
president of Pittsburgh Coal Co 
Clarence KE. Jackson, district 
tor, District No. 3. 
Introduction of new officers for 
the 1956-57 season took place, fol 
lowed by the awarding of the past 
chairman pin to Ludwig Adams 
music and 


direc- 


Entertainment door 
prizes were all part of the evening's 


fun. 


INERT-ARC WELDING 


Portland, Ore.—-The Portland Sec 
tion held its monthly meeting on May 
Sth at the Heathman Hotel in Port- 
land. 

The social period and dinner were 
followed by a short business meeting 

time the following 
year 1956-57 
chairman, Earl Babbitt 
man, L. H. Kissler 
Buck: treasurer, Orville Focht 

The program of the evening con 
sisted of the showing of three filme 
The “Personal Films of C. R 
bitt’’ covered the building of a pipe 

Israel 
running 


ofhicers 
elec ted 
vice-chair 


Paul 


at which 
for the 


were 


secretary 


sab- 
mill and its installation in 
Earl Babbitt 
commentary with the film 
Steel and Earthquakes,”’ 
story of steel structures and their de 
sign to withstand earthquakes 
“Manual 
Welding’ was an 
sentation on the 


provided a 


Techniques for 
educational pre 
used in inert-gas-shielded 
welding. 


Jury 1956 


Men, 
told the 


Inert-Are 


techniques to be 
metal-are 


ALUMINUM IN INDUSTRY 
Richmond, Va. —The 


Section met on April ISth for a short 


Ru hmond 


business meeting 


The quest speaker was Lt. Barrow 
of the Virginia State Police whose 
subject eovered the state police ot 
ganization and traffic statistics and 


was thoroughly appreciated by all 


A question and-answer period fol 
lowed 


At the 


h movie 


completion of Lt Barrow's 
uminating the birth 
American 


and growth of aluminum in 


industry was shown 


HARD SURFACING 


Richmond, Va.—-There was a meet 
Richmond Section at the 


House in Riehmond, Va 


ing of the 


Holloway 


on May 18th, with 26 members in 
ittendance 
The technical speaker was R. T 


Phillips of the Haynes Stellite Co 
who delivered an excellent address on 
Hard Surfacing. The 
talk was in 
the re 


question-and-an 


the subject ol 
interest in Mr 
deed 


sponse 


Phillips’ 
great, as indicated by 
during the 
period following the presenta 


tion 


ROCKETRY WELDING 


Francisco, Calif. Ninety 
guests of the 
Francis H 


production engineer 


San 
members and San 


Francisco Section heard 


Stevenson Ws 
rojec t-Cieneral 


Pacra 


( orp 


mento, Calif speak on “Applica 
tions of Welding to Rocketry” at the 
April 24rd meeting held at Plands 


Restaurant in Oakland 
According to Mi 


extremely high temperature of com 


Stevenson, the 
bustion chambers and the necessity 
tor rocket 
contour to maintain axial thrust have 


motors to retain original 


brought into use uncommon metals 


which 


propertie 


have good high-temperature 

Conventional welding methods are 
used but the refinements which have 
been dictated by e 
spot 


xperience must bee 
ipplied. In titan 
ium. it has been found that control of 


welding of 


penetration is a principal factor. Pre 


heating and postheating have been 


found advantageous for some titan 


ium alloys The procedures used in 


spot welding Type 347 stainless steel 


have generally produced acceptable 
spot welds in titanium 

Titanium can ileo be welded by the 
inert-gas shielded-are process. Proper 
includes inert-gas pro 


underside and a larger 


shie Iding 
tection of the 
gas cup on the torch 

Inert-gas 
steel may be made porosity free pro 


welds in 17-7 stainless 
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“Airco 312 Electrodes 
are my choice for 
hard-to-weld steels’ 


The Airco 312 is an all-position 
mild steel electrode designed to pro- 
duce weld metal possessing not only 
excellent mechanical properties but 
also low hydrogen content. The arc 
action is relatively quiet, resulting 
in low spatter. The molten steel is 
not turbulent. For welding steels 
when the exact composition is not 
known 

This is but one of many elec- 
trodes in Airco’s complete line that 
also includes stainless steel, hard 
facing, cast iron, general and special 
purpose electrodes. Send for the 
free Airco Electrode Guide which 
will help you select the right elec- 
trode for your specific 
job. Request catalog 
1318-W] 
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PROOF of how to get dependable iv vip ust 
results welding by submerged arc tected, Helium is used on the unde: 


side and a 75-25 helium-argon atmos- 
phere is used at the are. 
Spot welds in AISI-A-4130  stee! 
must be tempered in the resistance 
welding machine to meet the mini 


mum shear ratio of 25 percent re- 


quired for military uses. 

Submerged-are welding of 4130 is 
generally done with a 300° F preheat 
A copper bar mounted on a pipe in 
which hot oil is circulated to maintain 
preheat, is used for backing 

Special tooling and jigs to maintain 
tolerances and to control the cooling 
ute 


of the heat-affected zone are abso! 
requirements when welding rocket 
parts 

The production of the high-quality 
welds needed in rocketry requires 
care in design of parts and fixture 
Methods for proper heat transfe: 
must be provided, and controlled 
welding techniques are essential, ac- 
cording to Mr. Stevenson 


ALLOY PIPE WELDS 


San Jose, Calif. Ninety-five mem- 
bers and guests of the Santa Clara 
Valley Section were present on April 
24th to hear Walter W. Offner 
president of the X-Ray Engineering 
Co., Mill Valley, Calif., speak on the 
subject “Fabrication and Nonde 
structive Testing of Alloy Pipe Welds 


Cj ANNUAL MEETING 
WELD WITH DD Miami, Fla.—The South Florida 
aN Section held its annual meeting on 


May at the Republican Club in 


CHROMAR Stainless COILED WIRE the A: 


Photo courtesy National Supply Co. 


Shown above is a 72,000 lb. Extrusion Ram being overlaid by chitectural and Civil Engineering So 
submerged arc with type 316 stainless weld metal. At the con- ciety of the University of Miami, gave 
clusion of the job the entire extensive welded surface was reported a résumé of the planning, designing 
sound and crack-free—the same results you can expect with and construction of the Student Lake 
Arcos Chromar Wire on your own jobs. Arcos control of the Bridge on the University campus 


composition of its Chromar welding quality spooled wire assures a 
transfer of all the elements needed to produce top notch stainless 
welds—mechanically sound and long lasting in service. ARCOS 


CORPORATION, 1500 South 50th Street, Philadelphia 43, Pa had the privilege of acting as a tech- 


nieal advisory board in connection 


This project was an all-student ven 
ture. The South Florida’ Section 


with the fabrication and construction 
poe. of the steel work involved in this 
x! structure. At the conelusion of his 
report, Mr. Hill personally thanked 
the Section for their council and as 
sistance. Pictures were then shown 


: of various stages during the construc 
tion, including by-standing sponsors 
professors and AWS members 

Guest speaker was Tom Lipe of 


ae the Dale Carnegie Institute in Miami 
The subject of his discourse 
“Memory Many demonstrations 


were given during the course of the 

a talk, among which the speaker identi 
= fied all 63 attending members and 
os guests by their given names, although 
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~ HOW TO GET WELDED SECURITY 


Chairman Greenfogel announced ON THE MOST CRITICAL JOBS 


that the next meeting dat 4 he on 


1956 


ANNUAL DINNER-DANCE 
Toledo, Ohio.-—The Toledo Section 


ts annual dinner-dance at the 


ollowing the dinner, the 


held 
Kdgewater Inn, Friday, May 
es 


man pin was presented to L. R. Shan- 
teau, who in turn introduced the new 
officers, as follow chairman, Walter 


Schmidt first vice-chairman | | 
second vice-chairman J Mor 


rison: secretary Ray Hoefler: treas 
urer, Sam W. Snell; technical repre 


sentative, 1. Gillespie; alternate tech 


nical representative, Warren Mor 


rison; and member-at-large, J. Bar 
ker 

Dancing was enjoyed from 9-00 
P.M. to 1:00 A.M by the members 


nd their ladies 


LADIES NIGHT 


Worcester, Mass.— The Worcester 


Section innual meeting ind Ladi 

Night. held on May 7th, was attendea 
by 9S members, then Vive ind 
guest \n excellent roast beef din 


in the H 


During the dinner 40 gift-wrapped 


prize vere at Vn ior the luck, Vil 


ne! Following the dinner 


J Rvngi W s presented wit! ht 


nounced a jiows: chairman, Rob ed & 

rank \ le WiCZ econa ice 


chairman, William H. Frye; secretary STAINLESS ELECTRODES 


Clifford H. Murray; treasurer, Edwin 


Spellman; directors-eleet This Diesel engine housing—for uge on 4 mine sweeper——is a 
Hall, Carl Anderson and Holger W new application for welded stain/ess. 18-8 stainless was selected 
( hig for its non-magnetic prope rties. The unit, and many the ere 
The remaining member of the completely welded with Arcos E308HC-15 low magnet perme 
board for the coming veur are Win ability coated electrodes. Why Arcos? For a reason y want 
| Rvngiewiez Richard L. Childs to keep in mind: When base metal! properties are critica! und 
performance requirements exacting, Arcos quality ‘ ind 


weld meta! for lasting security. ARCOS CORPORATION, 1500 


SN. Caranchini ane rid 
nchini and Walfrid Hart South 50th Street, Philadelphia 43, Pa. 


Ram of Prov ene 


nin nder ol the evening va pent 


to music provided b the 


Conte Orchestra 


ATTEND 
NATIONAL FALL MEETING 
IN CLEVELAND 


~] 
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Photo courtesy Lukens Steel Co —— 
R. 1. kept the ell amused 
for an hour by his runny ent ma ‘ 
Follow this part of the progran AS 


SWITCH 
UP 


With switch up air is blown down 
through rectifier stacks to dis- 
lodge dust. 


Al) 


SWITCH 
DOWN 


With switch in norma! down posi- 


tion fan draws cool air up through 
welder. 


FOR ALL YOUR WELDING NEEDS 
General Electric offers all three types of 


ole. 
heavy-duty welders—AC Transformer, 
DC Rectifier, Motor-generator—plus a || 
complete line of equipment, accessories, DS 
and electrodes. 


AC Transformer 


Piya 


Engine Drive 


— Another 
; 
| 
4 fs 
PZ = 


Reversible Fan Dusts Off Rectifier in Seconds: 


Gives General Electric Rectifier Welders 
as Much as 50% Longer Life 


Available only with General Electric rectifier welders 
the 14-in. combination cleaning-cooling fan gives you as 
much as 50% longer welder life! 

Here’s why! This double-duty fan automatically cools 
the welder, continually drawing cool air from floor level, 
up through the rectifier stacks, and over the coils. The 
possibility of recirculating warm air is thus eliminated 

At the flick of the convenient switch the fan reverses, 
blowing accumulated dust off the rectifier stacks. This 
cleaning action helps free the stacks of fibrous dust which 
frequently blankets the leading edges of rectifier plates, 
blocking the air flow between the plates and causing 
burnouts. 

Other exclusive features of this new line of General 
Electric rectifier welders include: 


(1) FULL-TIME ARC-FORCE CONTROL which helps 


with General Electric, permits the use of shorter arcs, 
because short-circuiting metal droplets which ordinarily 
would freeze to the electrode are blasted away. 


(2) SILICONE INSULATION on both 


coils helps protect the welder from damage due to over 


transformer 


heating, furnes, and moisture 


(3) EASILY REMOVABLE SIDE COVERS which come 
off with removal of just three screws. This simplifies routine 
maintenance; no need to remove primary leads or handles 

no need to use cranes or hoists 

These and other G-E engineered extras (see comparison 
chart below) are available only with G-E rectifier welders. 
Contact your local General Electric Welding Distributor 
he’s listed in the yellow pages of your phone book) or 
write for bulletin GEA-6242, Section 711-5, General Elec 


eliminate electrode sticking. This feature, exclusive tric Company, Schenectady 5, New York 
Full-time Combination Moving- Sil Aluminum- Removable Reversing- 
arc-force cleaning- coil ae wound side polarity 
control cooling fan design aeewas coils covers switch 


General Electric 


Manufacturer A 


Manufacturer B 


Manufacturer 
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OC Rectifier Semi-Automatic 


Automatic 


Electrodes 


Accetsories 


i 
+ 
dec 


25 TO 295 AMPS are spanned by extra 
wide current range, which permits a wide 
number of varied applications. Low end of 


the range is expanded lor greater accuracy. 


SIDE COVERS LIFT OFF casily, with removal 
of just 3 screws, Maintenance is easy —no 
handles or primary leads to disconnect, no 
need to use cranes or hoists 


AUTOMATIC HOT-START gives extra surge 
of current when electrode touches work, 
reducing sticking, false starting. Welding 
is speeded, weld quality improved. 


How G-E 


95-amp AC Welders 


Provide Big-welder Benefits 


At a 


General Electric's 295-amp a-c welder 
is designed for light-duty, general pur 
pose welding — but offers design features 
ordinarily found only in more expensive, 
heavy-duty welders. For example 

1 MOVING-COIL DESIGN provides pin 
point accuracy in current settings and 
resettings. Settings can be made in an 
infinite number of steps over a wide 


current range 


2 ARC STABILIZERS two are stabilz 
ing capacitors provide the equivaient of 
5 open-circuit volts, to make the nor 
mally steady a-c arc even steadier 


3 REMOVABLE SIDE COVERS come off 
with removal of just three screws. 
Routine maintenance and inspection 
are greatly simplified. 


Small-welder Price 


4 WIDE CURRENT RANGE spans 25 to 
295 amps. Expanded lower end of range 
permits extremely accurate settings 


5 AUTOMATIC HOT-START assures in 
stant are striking by providing an extra 
surge of current on electrode contact 
In addition, hot-start furnishes 
penetration at start of weld, reduci: 
“sticking’’.* 

6 UNIVERSAL BOLT-TYPE TERMINALS 
located at the base eliminate the 
nuisance and hazards of dangling leads 


For more information, contact 
nearby G-E Welding Distributor (h« 
listed in the yellow pages of your phone 
book or write Section 712-2, General 
Electric Company, Schenectady, N. Y 
for bulletin GEC-1305 


*Improved arc-performance features, available optionally 
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Total National Membership May 1, 1956 


Sustaining Members 

Effective May 1, 1956 

Associate Members 

MEMBERSHIP CLASSIFICATION Student 

A—Sustaining Member B—Member C—Associate Member Honorary Members 
Life Members 


D—Student E—Honorary Member F—Life Member 


BOSTON EAST TEXAS Hoefling, Leo oogn he (( 

Donlan, Thomas F., Jr. (B Bonnet, Homer Holden, Paul \ 4 MH. ¢¢ 

Duran, George A. (1B Hunter, Erne ( Walter (¢ 
FOX VALLEY Ivey, Myron | 

Lambert, Gordon D KB ORLEANS 

Marshall, Allister F. (B Jones, Marl B 

Kiddoo, Raymond P. (B v1 \ 13) 


CHATTANOOGA oon evet, Henry M. (B 

MeMinn, John H pana, 
HOLSTON VALLEY 

CHICAGO itt each, Donald I NEW 


Adams, Donald R Glas Ernest H ( Donald Rh ( Kroi (jeorge KR. OB 
William [. (B 


Belknap, Carl H 
Buban. Anton 
teithal, Richard R 7 Haire. Bill (B 


HOUSTON eCiowan, William N. (4 
Robert J (B Jacksor Warren Kt (Cc 
ree, John L. (4 rell ©, (4 
Parish, Melvin K. (B 
Parsons, Sidney H Ve 
Patton, B. (¢ Kir 1) 
CINCINNATI IOWA Pistelli, Leo J. (B Roof, | 


Balthasar, Harry G. (B Hanna, Charl Rallona, Virgs F. NORTHERN NEW YORK 
Alfred L, Hanna ( Rea Lae 


Redding, Kenneth W, (¢ Hann William fe. (C) 
CLEVELAND KANSAS CITY Schooley, Donald (( 
NORTHWEST 


Bolander, Henry (¢ Thompson, Larr ( Shippee, Elmer J. (B 
Smith, Charles F. (B MeDonald, Ralph O. 


Dix, John C. (¢ 
LEHIGH VALLEY Swinehart, Herbert M. (B 
Raton, Henry | Herbert NORTHWESTERN 


Hirsch, James (B Schaller, Bruce A. (( lor (5 PENNSYLVANIA 
Johnson, Minot M. ( ayer, Rolane 
. LONG BEACH Waid, Marvin O. (( Olesen, Niels ©, (C) 
Webber, Jack (15 
Wynia, Melvin S 


LONG ISLAND Young (reorge 


COLUMBUS J ( 
iin, Fon Jung LOUISVILLE 
Davis, Richard A (D Meringer Creorge I 


Pa 


Izzo, Edmund (¢ Platz, Robert M. (B 
O'Conner, Albert (B Gilbert, Ver 
LOS ANGELES Helake. Kaarlo 


Shivel Robert 
Sweeney, J. M.. Jr. (B Anderson, Wi Koch, Aller 

Angstadt, Jims MeCollo 
DALLAS Phaldor 
Holley, A. T. (¢ feck, | Phomas, Vernor 


DAYTON MARYLAND 


temacle, Robert J. ( Kuchen 
Topel, ¢ Remale 
Tuckett, H. K. (B Mercer, J 


‘ 


Kosman, Robert (¢ 
Raymond Marshall ‘ Kessler, Jame R.(B 
Sarkisian, kdward 


OKLAHOMA CITY 


PHILADELPHIA 


Dutton fit 
Horlebein nklin i 


Curtis, Wilson | ‘ 


Fogt Richard 
Kemp, John M 
Mink Wi imam { ‘ rt 

DETROIT Kline, Stephen Jolin 


Dixon, David A ow ler W leiwer, Fred (¢ 
th, Gerald B ver 
NEW JERSEY PUGET SOUND 


George ; 
on, Donald P ‘ Ameel, Francia (¢ ( 


Jt LY Ve mbers 


125 
5,44] 
200 
16 
AWS BUILDS MEN OF WELDING us 
i, Wayne L. (C) 
PEORIA 
Baldwin, Harold (C) 
Donald W. (C) 
('} Her, Roy D. (C) 
Sehlis, Arthur H. (¢ 
Shearer, William (¢ 
Sa lark, Gerden H. (C) 
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STANDARD? 


You name it—We have it 


Typical of these are famous “CE” 
with little spatter, deep penetration; 
“B” for high quality radiographically 
sound welds in all positions; “‘C’’ for 
exceptional ease of handling in light 
fabrication. 


SPECIAL? 


You tell the need— 
We'll show you the rod 


For example here are three that have 
gained tremendous preference. “‘SP”’’ for 
light structural work. Especially for 
poor fit-up and joints sealed with red or 
white lead or paint. “FS” with spray 
type transfer for high speed welding on 
light gauge auto and truck bodies. 
“LG” for use on frame sections. 
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SPECIAL 


BETTER 


The performance of an electrode in the hands of your 
operator depends almost 100% on the chemistry of the 
coating. What you buy is what the manufacturer puts 


a into the coating. If he doesn’t have it, you don’t get it. 


Tremendous experience and knowledge, continuous 


research, care and precise control in manufacturing 
alone can formulate the electrode performance you need. 
Tests demonstrate the superiority of NCG 


: manufacturing processes, tests prove the superiority of 
“ : ; the Sureweld product. Why not test Sureweld electrodes 


on your own work? Your NCG dealer or NCG office 


will gladly provide samples. 


MATIOWAL CYLINDER GAS COMPANY 


840 North Michigan Avenue, Chicage 11, litinols 


Branches and Dealers from Coast to Coast , 
Copyright 1986, National Cylinder Gas Company Fd VES 
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Knapp, Luther W, (B) 


ST. LOUIS 


Aberle, Henry (13) 
Carter Ralph bk. (B) 
Keaton, Marvin A 
Peter C. (1) 
Vischer, Casey (BB) 
Friedhold, Paul (15) 
Houser, Arthur R. (B) 
Riddle, Daniel H. 
Schroeder, Harold J. (B) 
Shanks, Jewell A. (B) 
Wiesler, Fred F. (1) 
Wolff, Bam R. (1) 


SALT LAKE CITY 
Malaska, Jack (C) 
SAN ANTONIO 
Kralik, Martin F. (1) 
Maytum, Walter (1) 
SAN FRANCISCO 


Breuleux, F. (C) 
Caravas, Robert M. (1) 
Kern, Frederie G. 


Morriases Jr 


B) 


Walenta, Arthur W. (C) 
Young, Clyde R. (B) 
SANGAMON VALLEY 
Cleary, William T., Jr. (B) 
Reynolds, Raymond D. (C) 
Spearie, Donald R. (B) 
Whiffen, kdwin L. (B) 
SANTA CLARA VALLEY 
Bergado, Morrie F. (1B) 
Chapman, Ralph (1) 

Karp, Ervin L. (C) 
Graham, Joseph (B) 
Harshman, Chet (B 
Henderson, Robert L. (B 
Hill, Richard M. (C) 

Lind, Wilbert P. (1B) 


SHREVEPORT 
Alexander, D. HL (C) 
Hurley, Wallace H. (B 
Overstreet, Horace K. (1B) 


SOUTH FLORIDA 


Beek, Harold (B) 
key, Forrest (B) 


SUSQUEHANNA VALLEY 
Gottachall, G. W.(C) 


Smith, Robert M. (B) 
Sie ll, Karl (¢ >) 
SYRACUSE 

Wellis, Raymond J. (C) 


TOLEDO 

Browne, Coleman A. (C) 
Earle, Charles, Jr. (B) 
Haas, Wilbur P. (C) 
TRI-CITIES 

Hardesty, David W.(C) 
Kingsley, Paul (C) 
Martin, George P. (C) 
MeLaughlin, Edward (C) 
Sieber, Ray F. (C) 
Wright, Robert W.(C) 
WASHINGTON, D. C. 


Alley. Herman M. (B) 
Chandler, Harmon D. (C) 
Joy, Sherwood H, (C) 
WESTERN MICHIGAN 
Frost, Robert C. (C) 
WORCESTER 

Adams, John R. (C) 


NOT IN SECTIONS 


Allwell, Brian R. (B) 
Asher, Isadore (B) 
Brinson, Forest EF. (B) 
Clark, Charles k. (C 
Davis, Frederick F. (B 
McCarthy, T. G. (C) 


Members Reclassified 


During the Month of May 
ANTHONY WAYNE 
MeCabe, Francis P. (C to B 
NEW JERSEY 

Gibson, Glenn J. (C to A 
NEW YORK 
Humberstone, J. H. (A to I 
PORTLAND 
Johnson, Kerbey 


SOUTH FLORIDA 


Seaman, Edward W. (C to B 


(Cto B 


WeLvING died in Easton, Pa., 
We at AWS National Headquarters who had the pleasure and the privilege of working with Mr 
Mack for many years, wish to extend our sincerest condolences to his widow, Mrs. Florence Mack, to his 


loss for everyone concerned, 


Harvey F. Mack 


brothers and sisters, and to his associates at the Mack Printing Co. 


Tue Eprrons 


on May 29th. 


Harvey F. Mack, Founder and Chairman of the Board of the Mack Printing Co., printers of THe 


Mr. Mack was seventy-seven years old. 


His passing away constitutes a great 


BECKER 


Designed to carry the high currents necessary for intense heat, 
BBB Keen-Arc Carbons produce a fine-grained weld of high 
tensile strength. They give a smooth, steady “flowing” flame 
which does not wander and which is concentrated at the desired 
focal point. Flame temperature is easily and accurately adjusted 
by merely changing the ampere input, and heavy copper coating 
permits gripping ot extreme ends—eliminates frequent and peri- 


odic resetting 


A COMPLETE LINE OF CARBON WELDING SUPPLIES including carbon 
and graphite electrodes, carbon rods and plates, welding paste, etc. 


Write for catalog. 


BECKER BROTHERS CARBON CO. 


3450 Seuth 52nd Ave 


Cicero 50, Illinois 


Engineer, Senior 


WELDING ENGINEER 


Aircraft Nuclear Propulsion Dept. 
of General Electric 


A senior engineering position is now open 
with the Aircraft Nuclear Propulsion Dept 
of GE, where some of the most interesting 
and far-reaching developments in the appli- 
cation of nuclear energy to aircraft are now 


taking place. 


Specifically, the position calls for a degree in 
engineering or metallurgy with 8 10 years 
experience in welding engineering, metal 


fabrication or field inspection. 


You should 


know code welding of alloy pressure vessels. 
Some traveling is required. 


Excellent salary, liberal traveling allowance, 


an outstanding benefits program 


Chance 


to advance into management or further spe- 


cialization. 


Please submit complete resume 


including age, training, duties and responsi- 
bilities in previous positions, and starting 


salary required. 


Mr. W. d. Kelly 


Aircraft Nuclear Propulsion Dept. 


GENERAL @@ ELECTRIC 


Cincinnati 15, Ohio 
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Executive Posts Realigned by 
Nelson Stud Welding 


Ciregory president of 
Toledo, Ohio 


has announced realignment of executive 


George E. 
Gregory Industries, Inc 


responsibilities and expansion ol the 
executive staff of the company which 
manufactures and distributes Nelson 
Stud Welding e juipment Three of the 
new appointments are as follows 
Leonard C. Barr has been named vice 
president and director of operations with 
responsibility for coordinating all of the 
company’s engineering, manufacturing 
sales and related activities 
Maurice A. Enright, one of inventor 
staff and 


founder Ted Nelson origina 


vice-president in charge of manu- 
tn turing since the organization ol 
(;revory Industries has heer named 


we president and divector of planning 


Mr. Singleton ( erol « AME! 
CAN WELDING } 


Weldrod Distributors 
Appointed 


The Weldrod Department of Ampco 
Metal, Inc Milwaukee, Wis has an 


nounced the appointment of the follow 


ing companies stocking distributors 


of Ampco Bronze Weldrod 


(;eneral 


Welding Supply Co., 189 Third Bt 
Mineola, N. Y and Franson Welding 
Supply Co 1037—39th st srook- 


lyn, N. Y 
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Airline Welding Expands 
Facilities 


Byron R. Russell, president of An 
line Welding and Engineering, Haw 
thorne, Calif., announces their pur 
chase of five acres of industrial property 
in Los Angeles 

Plans are well under way for the con- 
building for 
ind their complete 


struction of one ia e he 
special zed velding 


line of automatic fusion welding fixtures 


RWMA Statistics Continue to 
Show Substantial Increases 


The April statistics information 
compiled b the he tance Weldet 


Manufacturers A say wain reflects 


considerable gai for 1956 when com 
pared nh 1955 

New orders obtained by RWMA 
Members in April totaled $3!/, million 


Liquid Carbonic Acquires 
Western Oxygen, Inc. 


( port I ( ven 
ety len ind med ime We tern 
el i i distributor ot 
juipment ipple The 


rcquisition of Western 
Mr. Nicholson | 


step by the compan new tan 


wement m a4 progran which will 
interest in the 


broaden the compan 


| ial gas field 


Vews of the Industry 


ted out. is the 


Hobart Appoints New 
Distributors 


ment of a new distributor to 
he compat in the Allen- 
has been an 
nounced by W. B. Howell 
distribution for Hobart Brothers Co 
Troy. Ohio Named was J. W. Goodliff 
& Son, Allentown, Pa 

Aurndel Sales & Service Co., 4305 


npanager of 


LaPlatta Ave Baltimore has been 
inted a new distributor in the 
Baltimore area Hobart Welder Sales 
(‘o. ntinue asa Hobart distributor 
im the eu 


Jersey Welding Announces 
Appointments 


J Weld In Plain 
en ( Bruns 

the appomtment 


f Robert rit is Sales Manager 


John Murphy 


COMING 
EVENTS 


1 Calendar of Welding 


letivity 


AWS > 


1957 y Meetu ind Welding 


Sheraton 


NWSA Zone Meeti 


Sent. 20-21, Hotel Statl New York 


(hi 


National Metals 


Thirty-eight National 
Metal Exposit nd (Congress 


Auditormm, 


=: 
3 
making the irt ecutive month 
; in which new business has been at such a , es 
Larson McClintock and 
hig! el o7 the first four 
te] 
! the of LO56, the ense over 19055 
ents during Apri ont high 
6, as the record montl olume ttained 
TT 
Che record backlog of orders on hand 
it the end of Apr tin reported 
wit $22 1 on on member ihe 
hooke 
Robert C. Singleton 
| National ne 
Robert ( Singieton vyho jomed the i Meet 
; company in 1944 and has been manager [t has been announced by Rex ] pet) Fall Meeting ee 
of industrial sales, has ' eer ed vice- Niche n. preside hief executive Oct. &-12. Hotel Cleveland, Cleve- Sc 
th tockholde of Western Oxygen Shiu Ay 12, Hotel 
d In Seattle, Was! for the quisition Philadelphia, Pa ieee 
Cit 
Ii 
Exposition 
| 
= 
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AND NOW 


MORE FIRSTS 


ELECTRODE HOLDERS 


Wrap nround Glass Pibre 
Tip Ineulation for maxi- 
mum electrical insulation 
and heat resistance — 
10% more than any other 
make 


Brilliant Red and Yellow 
Glass Pibre Colors in- 
sures identification of 
Holder anywhere in 
nt— Valuable Safety 
eature. 


YES, WAGNER HI-AMP LEADS THE 
FIELD IN ELECTRODE HOLDERS 


Sold only through Welding 
Distributors throughout the 4 
and Canada 


JACKSON, 


have joined the sales force of Brunswick 
Oxygen Co, 

Mr. Thornton was formerly with 
Metal and Thermit Corp., and is a 
member of the Amentcan We.pina 
Sociery. Mr. MeClintock was with 
Interstate Welding Supply Co., and 
Mr, Murphy was formerly with Linde 
Air Products Co 


Bureau of Census Reports on 
Welders’ Supply Houses 


At the end of 1954 there were 1000 
establishments in continental United 
States primarily engaged in buying and 
selling welders’ supplies. Sales of weld- 
ers’ supply houses totaled $198.1 million 
during the year or almost $200,000 per 
annum per establishment, according to 
preliminary results of the 1954 Census of 
Business conducted by the Bureau of 
the Census, U. 8. Department of Com- 
merce, This census covered Wholesale, 
Retail and Service Trades throughout 
continental United States, Alaska and 
Hawaii. 

States recording the largest dollar 
volume of sales in 1954 were Texas, 
Michigan, California, Illinois, New 
York, Ohio and Pennsylvania in the 
order named, each with annual sales of 
$10 million or more. Together, these 
seven States reported sales totaling 
$108.8 million or more than one half of 
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the total for the country as a whole. 

Welders’ supply houses reported 6298 
paid employees as of mid-November 
1954. Annual payroll amounted to 
$26.8 million for the year 1954, or 13.5 
percent of sales. In addition to the 
6298 paid employees, 657 proprietor- 
owners of unincorporated firms were 
actively engaged in the trade, a total of 
6955 personnel. 

Operating expenses, including payroll 
but not withdrawals for compensation 
of proprietor-owners of unincorporated 
businesses nor cost of goods sold, 
amounted to $52.3 million during 1954, 
or 26.4 percent of sales. Stocks on hand 
for sale at the end of 1954 were valued 
(at cost) at $22.6 or 11.4 percent of an- 
nual sales. 

This report covers establishments in 
the United States primarily engaged in 
buying and selling welders’ equipment 
and supplies—gas welding supplies and 
equipment (including gases); are weld- 
ing supplies and equipment; and resist- 
ance welding supplies and equipment. 
Distributors selling these items as 
secondary lines and sales branches and 
sales offices of manufacturers are not in- 
cluded. This report is one of a series 
of Preliminary Trade Reports present- 
ing results of the 1954 Census of Busi- 
ness, 

Copies may be obtained, upon re- 
quest, from the Bureau of the Census, 
Washington 25, D. C., or from any 
U. 8. Department of Commerce Field 
Office. 


Jayne Mansfield 
Voted Miss Welder of 1956 


Stage, screen and television star 
Jayne Mansfield has been elected ‘Miss 
Welder of 1956” by the National Eu- 
tectic Welder’s Club, Eutectic Welding 
Alloys Corp., 40-40 172nd St., Flushing 
58, N. Y. Graduates of Eutectic Weld- 
ing Institute and other welders selected 
two poses of beautiful Miss Mansfield 
for distribution by more than 350 
Eutectic district engineers. 


News of the Industry 


WESTINGHOUSE 
RESEARCH LABORATORIES 


Metallurgy—Physics— 
Physical Chemistry 


M.S. or Ph.D, Degree 


Fundamental and Applied Research 
Theory of Welding Arcs 
Weldability of High Temperature Alloys 
Joining of Dissimilar Metals 
Joining Non-Ferrous Metals 


SEND CONFIDENTIAL RESUME 
INCLUDING SALARY DESIRED TO, 


Mr. J. Heuschkel 


Westinghouse Research Laboratories 


Beulah Road, Churchill Boro 
Pittsburgh 35, Po. 


Miss Mansfield joins such illustrious 
former “Miss Welders” as Dorothy 
Malone, Sophia Loren, Denise Darce! 
and Dagmar. Eutectic Welding In 
stitute graduates and other welders 
originally selected an annual ‘Miss 
Welder” to recognize the outstanding 
contribution to national defense made 
by thousands of war-time feminine 
welders. The program has been con 
tinued by popular demand. 


Air Reduction 
Moves Home Office 


After 26 years in the Lincoln Building 
60 E. 42nd St., New York City, the Air 
Reduction Co., Inc., has moved its exec- 
utive offices into the new stainless-clad, 
Socony-Mobil Building, 150 EB. 42nd 
St., New York 17. The company will 
occupy the third and fourth floors of the 
skyseraper which is the world’s largest 
fully air-conditioned office building. 


New Airco Sales Office 
The Air Reduction Sales Co. has 


just opened a new warehouse and branch 
sales office in Denver, Colo., it was an- 
nounced by J. O. McElligatt, district 
manager, Kansas City, Mo. 

Welding gases, oxyacetylene, arc and 
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inert-gas welding equipment and sup 
plies are stocked at the new location 
Both sales and technical sales repre- 
sentatives are on hand. The address is 
2636 Walnut St., Denver 6, Colo 


Expansion Move Planned by 
Stulz-Sickles 


Burt H. Payne, chairman of the board 
of Stulz-Sickles Co., Newark 5, N. J., 
announces that ground has been broken 
for the firm’s new plant and offices at 
Elizabeth, N. J. 

The new building will be erected on a 
two-acre tract near U. 8. Highway No. 1 
in North Elizabeth, N. J., in an in- 
dustrial area convenient to all shipping 
facilities. 

Upon completion of the building, 
scheduled for 1956, all 
operations now carried on at the Newark 
plant will be transferred to the new 
location. 


September 


Alloy Rods Appoints 
New Distributors 


E. R. Walsh III, vice-president in 
charge of sales of Alloy Rods Co 
York, Pa., has recently announced the 
appointment of the following distrib 
utors to the Alloy Rods Co. distrib 
utor organization: The U. 5 Welding 
Supply, Inc., Casper Wyo Merritt 
Holland Welding Supply, Wilmington, 
N.C.; HR Supply Co., Billings, Mont. ; 
Tulsa Welding Supply, Tulsa, Okla 
Oxygen Service and Supply Co., Santa 
Rosa, Calif.; and Valley 
Ottumwa, Iowa 


Supply 


M & T Elects Mcleese to 
Vice-Presidency 


H. D. MecLeese has been elected a 
vice-president of Metal & Thermit 
Corp., H. E. Martin, president, has 
announced. 

Mr. McLeese, who was named general 
sales manager of Metal & Thermit in 
May 1955, will continue as the com- 
pany’s chief sales executive. As vice- 
president, he will direct sales, mat ket de- 
velopment and research and advertising 
of all Metal & Thermit and United 
Chromium products. He is also a vice- 
president of Metal & Thermit-U nited 
Chromium of Canada, Ltd 

Mr. McLeese was graduated from the 
University of Michigan with a degree in 
chemical engineering, and obtained 
his Master's degree at Columbia 
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INTERNATIONAL 
WELDING NEWS 


International Institute 
of Welding 


by W. Spraragen 


The International Institute of Weld 
ing, which now has 42 member societies 
from 22 countries, was founded in 1948 
on the initiative of the national welding 
institutes and societies of several coun 
tries of Europe and the USA 

The objects of the ITW are defined in 
its constitution as follows 


a) to promote and encourage the 
development of we lding, both as 
regards equipment and raw 

materials, and the applications 
of welding and provide for the 
exchange of soentit and techni 
cal information relating to weld 
ing research and education; 

h to assist in the formulation of 
international standards for weld 
ing. in collaboration with the 

International Standards Orgam 


zation ind 
( to organize periodical congresses 


The United States is 
the Institute through 
tions. namely, the AMERICAN WELDING 


represented in 
three organiza 
Socrery. the Welding Research Couneil 
and the Ship Structure (Committee In 
order to provide joint action the three 
organizations formed the American 
Council to the ITW 

Most of the work of the Institute is 
weomplished throug! the agency of 15 
We ould them 
committer in this country The 
American Council selects the official 
representatives of the | nited States on 
these commission From the start 
the Institute has tended to devote itself 
principally to the task of promoting 
the exchange of scientifi and technical 
welding” 


information relating to 


through the agency of a number of these 


devoted to the study ol 
clearly defined ubject These com 
missions meet once a year m some 
european countr The 1956 meeting 
W. Spraragen in ™* ta American Couneil 


International Inetitute 


was held in Madrid, Spain, July 1-8. 
For the first time the United States took 
an active part in these commission meet- 
ings and was represented by 25 delegates. 
he 1957 meeting will be held in iasen, 
Germany, the first week in July 

The facilities which the Institute has 
study of welding 
applications of 
welding have available the 
material on which international stand- 


provided for the 
techniques and the 


made 


ards could be based and have sometimes 
also shown where a need for such 
standards lies. The Institute's statu- 
tory object of assisting in the formula- 
tion of international standards for 
welding in collaboration with the I8O) 
ia therefore not neglected; indeed, the 
emphasis which is placed on its work in 
this field is indicated by the fact that 
the sole function of one of its com 
missions is to provide the channel 

traffie in 
information 


through which a two-way 


question proposals and 
and 


henefits from the 


passe hetween the 
the Is) whi h thus 
work of the ITW 


The annual assemblies normally last 


1 week. of which some four days are 

generally devoted to meetings ol the 

commission These assemblies differ 


from the congresses of the majority of 
international bodies in that the work of 


les the principal 


the commissions provider 
wtivit of those who attend them; 
nevertheles one day is generally 
devoted to the presentation by authors 
countries of 


from different member 


papers on a given Wwe subject, but 
the organization of these sessions 1s not 
one of the essential activities of the 
Institute 
at them is not restricts d. they constitute 
the on! activity of the 
Institute in which those interested who 


ned however, attendance 


technical 


are not members of the governing 


council and commissions can attend 


Journal 


Editor's Note The Welding 
proposing through the medium ol thia new 


de partment, lo keep memln ol the Ameri 
can Welding Society informed as lo some of 
the activities of the different commissions and 
of the International Inatitute of Welding aa 


a whole 


tivity. 


Membership in AWS benefits all interested in welding, better welding pro- 
cedures, lower production costs, improved products and increased produc- 
Send for descriptive attractive brochure to: 
AMERICAN WELDING SOCIETY, 33 West 39 Street, New York 18, N. Y. 
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the lightest welding 


cable ever made 


ONLY HALF THE WEIGHT OF COPPER...BECAUSE IT’S MADE OF KAISER ALUMINUM 


Greatly reduces fatigue... 


New aluminum welding cable is twice as easy to 
lift and drag around —an important factor in re- 
ducing fatigue and increasing job efficiency. 


Makes work easier... 


The fine wires used for aluminum welding cable 
make it extremely flexible. Aluminum cable can 
be looped into a small circle with thumb and fore 
finger to demonstrate how easily it handles as a 
whip-lead. 


Runs far cooler... 


Aluminum dissipates heat faster than copper 
cable of equivalent size. Thus, the aluminum cable 
and electrode holder is far cooler to handle. 


Takes hard wear... 


Tough gas rubber jacket resists abrasion, acids, 
sunlight and heat 


Takes good connections . . . 


Both mechanical connections and soldered con- 
nections are simple to make with aluminum weld- 
ing cable. You can easily connect aluminum to 
aluminum, or aluminum to your old copper cables, 


Saves money... 


The favorable price of aluminum, when compared 
to copper, provides important economies And 
you continue saving money even when you specify 
aluminum larger than copper to offset its slightly 
lower current carrying capacity 


Install aluminum whip-leads now! 


Until your copper cables come up for replace- 
ment, your existing copper lines can easily be 
equipped with light, flexible aluminum whip-leads 
by means of simple mechanical connections 
Weldors can tell the difference immediately! And 
as your copper cables are ready 
for replacement, you can take full 
advantage of aluminum for the 
entire line. 


For complete information on 
new aluminum welding cable, 
contact your welding equipment 
manufacturer or your nearby 
welding supply distributor. Alu 
minum welding cable is produced 
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for equipment manufacturers by Kaiser Alumi- 
num at the Company’s Newark, Ohio wire and 
cable mill. 

Kaiser Aluminum is a leading producer of elec- 
trical conductor for transmission, distribution and 
service drop lines. In addition, Kaiser Aluminum 
produces building wire and other aluminum con- 
ductor products for industry 


At your request, we will be glad to send you 
our informative booklet, “New Advantages in Arc 
Welding Cable with Aluminum Welding Cable.” 
Write to Kaiser Aluminum & Chemical Sales, Inc. 
Executive Office, Kaiser Bldg., Oakland 12, Cali- 
fornia; General Sales Office, Palmolive Bldg, 
Chicago 11, Illinois 
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Parthum Appointed by 
Harnischfeger 


Harnisehfeger Corp., Milwaukee, an- 
nounces the appointment of Charles F 
Parthum as advertising and sales pro- 
motion manager 

Mr. Parthum was formerly with the 
Buchen Co. of Chicago and before that 
with MacManus, John & Adams of 
Detroit and New York. He is a gradu 
ate of the University of Michigan and 
the University of Rochester 


Hexter Honored by Cleveland 
Section of AWS 


The annual Symposium of the Cleve 
land Section of the AMentcan WeLping 
Socrery is dedicated each year to an 
outstanding person in the community 
According to the rules and regulations 
which govern this dedication, the re 
cipients must be members of the Cleve 
land Section and must have contributed 
personally and directly to the art and 
welding. Also 
through his leadership, he must have 


or advancement of 


contributed to the progress and welfare 
of the Cleveland Section 

The dedication 
Irving B. Hexter, publisher of Industry 
& Welding and Welding Illustrated 


this year was to 


Irving B. Hexter 


It reads in part, as follows: “His 
membership in the Cleveland Section 
has brought honor to the section—as 
well as to himself and to those members 
who have been associated with him 
Because of his cooperation, and the 
effectiveness of the broad national cir- 
culation of his publications, fame of the 
Cleveland section has spread.” 
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PERSONNEL 


Aside from his primary interest in 
welding, Mr. Hexter has been extremely 
active on behalf of the American Heart 
Association. Since he first became as- 
sociated with this activity, about eight 
years ago, he has served in the national 
state and local organizations 


Seiler Heads Tube Turns 


John G 
president of Tube Turns, Louisville, Ky. 
a division of the National Cylinder Gas 


Seiler has been elected 


Co., Chicago 


John G. Seiler 


The announcement was made re- 
cently by Charles J. Haines, president 
of the National Cylinder Gas Co. It 
followed a meeting of the corporation's 
Board of Directors 

Mr. Seiler 
Boomer, who has announced his retire- 
ment. Mr 
chairman of the executive committee 
of the National Cylinder Gas Co. 

Mr. Seiler was born in Louisville and 
joined Tube Turns in 1930. A year 
later he was appointed Sales Manager. 
He was made vice-president at the be- 
ginning of World War II, and general 
He was elected 


succeeds Ceorge 


Boomer will continue as 


sales manager in 1945 
a vice-president of National Cylinder 
(ias Co. at the same time he was ele- 
vated to the presidency of Tube Turns 


Lutz Promoted by All-State 


Kenneth V. general sales 
manager of All-State Welding Alloys 
Co., Ine., has been elected the com- 
pany’s vice-president in charge of sales 
Announcement of this action by the 
board of directors was made by T. D 
Nast, president, at the All-State offices 
in White Plains, N. Y 


Personnel 


Before coming to White Plains in 
1954 to direct sales and service to users 
and distributors, M: 
field manager for All-State and regional! 
manager in the Il western states and 
Hawaii 

Mr. Laitz studied welding engineering 
at the University of Washington and has 
been a member of the American WrLp 
ING Socrety since 1940. He had taken 
up welding in 1935 while in the Navy 
aboard the battleship U.S.S. West 
Virginia and had later served as Senior 


Lutz was genera! 


Inspector Ship Construction (welding 
U.S. BuShips. 


Wasserman Appointed by 
Small Business Administration 


Rene D. Wasserman, president, bu 
tectic Welding Alloys Corp., 40-40 172nd 
St., Flushing, N. Y., has accepted ap 
pointment as a member of the Na 
tional Board of Field Advisors of the 
Small Business Administration 

In announcing the appointment 
Wendell  B. 


stuted membership ‘is limited to out 


Barnes, administrator 
standing businessmen of the nation.’ 
The Board of Field Advisors advises the 
Small Business Administration on pres 
ent and future programs and plans 

M: Wasserman founded Eutectiv 
Welding Alloys Corp. in Flushing in 
1940, and is widely known in industry 
He is active in the American We.p 
ING Socrery and numerous other tech 
nological associations and is active in the 
Young President's Organization 


McGinnis and Godley 
Promoted 


The appointment of Richard | 
McGinnis as manager of field sales 
and John 8. Godley as marketing man 
ager of Nelson Stud Welding Division 
Gregory Industries, Inc., has been an 
nounced by Leonard C. Barr, vice 
president and director of operations 

McGinnis, who joined the Nelson 
organization in 1947 
graduation from Oberlin College, has 
been the company’s regional manager in 
the east since 1952. 

Godley, formerly manager of th 
company’s building products division 
has been a member of the Nelson organ 


following his 


ization since 1946, serving first as field 
engineer in Detroit and later as specia! 
representative in Washington, |). ( 

Both have their offices at the Nelson 
Stud Welding Division headquarters in 
Lorain, Ohio. 
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Carrigan and Krestakos 
Promoted by Kirkhof 


Kirkhof Manufacturing Corp.. Grand 
Rapids, Mich., manufacturers of weld- 
ing equipment and specialized machin- 
ery announce the appointment of 
William H. Carrigan to the position of 


William H. Carrigan 

vice-president and general manager, and 
the appointment of James J. Krestakos 
to the position of sales manage foth 


Mr. Carrigan and Mr. Krestakos are 


James J. Krestakos 


members of the American 
Sociery and will make thew head 
quarters at the new Kirkhof plant re 
cently built at 2450 Buchanan Ave 
S. W., in Grand Rapids 


Mark Your Calendar 
NOW! 
October 8-12, 1956 
AWS National Fall 
Meeting 
Hotel Cleveland 
Cleveland, Ohio 
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tor the name of the Titan 
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METAL MANUFACTURING COMPANY 


Bellefonte, Pa, Offices & Agencies in Principal Citheg 


Serving the Weiding Industry since 1916 
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juality products 
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Current Welding Litera ure 


For copies of articles, write directly to publications in which they appear 


{LUMINUM TANKS. Are Cutting Makes Debut in 
Tank Fabrication. tron Age, vol. 177, no. 14 (Apr. 5, 1956), 
pp. 103-105 

(RC WELDING. Design for Are Welding. Industry & 
Welding, vol. 29, no. | (Jan. 1956), pp. 40-44, 


(RC WELDING, Practical Relationships Between Arc 
Energy, Fillet Size, and Amount of Eleetrode Used in Metal- 
Are Welding, B. J. Bradstreet. Brit. Welding J., vol. 3, no. 
2 (Feb. 1956), pp. 59-61 

1UTOMOBILE MANUFACTURE, Projection Welding 
in Cluteh, C. Berka. Industry & Welding, vol. 29, no. 1 
(Jan. 1956), pp. 50-92, 55 

BRAZING. Verazing Catches Up Steel, vol. 138, no. 13 
(Mar, 26, 1956), pp. 126-129 

BRAZING. “\nside-Out™ Bronze Brazing Makes Strong 
Structural Joints. Industry & Welding, vol. 29, no. 1 
(Jan. 1956), pp. 80-82 


BRAZING. Silver racing, A. W. Swift. Product 
Mng., vol. 27, no. 3 (Muar. 1956), pp. 135-141. 

ELECTRIC. CONDUCTORS, Copper vs. Aluminum 
Cable, H, C. Rapp. Welding Engr., vol. 40, no. 12 (Dee, 
1055) pp. 17-18 

GAS PIPELINE, Recommendations to Prevent Acci- 
dents During Cutting Out of Gas Mains for Repairs and 
Alterations. Gas World, vol. 142, no. 3719 (Nov. 26, 1955 
pp. 1368-1370 


JIGS AND FINTURES, Welding Positioners Set Stage 
for Weld Quality and Greater Speeds, bk. L. Richmond 
Welding Engr., vol. 41, no. 1 (Jan, 1956), pp. 33-36. 


LIGHT METALS. 
Repaw of \luminum Sand Castings, bE. R. Kellogg 
& Welding, vol. 20, no. 2 (heb. 1056) pp. 125-127. 

MOTOR BOATS. All-Welded Aluminum High-Speed 
Motor Launch, R. C. DuCane. Brit. Welding J., vol. 3, no. 1 
(Jan, 1956), pp. 1-9 


ONYGEN-CUTTING MACHINES, Development in 
Flame-Planing Machines. Welding & Metal Fabrication, 
vol. 24. no. 2 (Feb. 1956) pp ii) OS 


Fechniques for Inert Are Welded 
industry 


PIPE LINES. What's Ahead in Nonmanual Welding? 
Onl & J vol. no. 40 (Feb 6, 1046) pp. 
SO S4 


PIPE, STEEL. Automatic Butt Welding of High Pressure 
Pipes. Welding & Metal Fabrication, vol. 24, no. 2 (Feb 
19056), pp. 56-58 


PIPE, STEEL, Latest Steel Pipe Specifications, S-Values 
and Welding Procedures Summarized for Power Piping In- 
cluding Changes in new Code ASA B31.1-1955, 8. Crocker. 
Heating, Piping & Air Conditioning, vol.27, no. LL (Nov 
1955), pp. 95-105 


PORT STRUCTURES. steelwork in Transit Shed 102 
Southampton Docks. F. M. Bowen, B. bk. 8. Ranger. 
Structural Engr, vol. 34, no. | (Jan. 1956), pp. 13-29 
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PRESSURE VESSELS. Mechanical Properties and 
Weldability of Six High-Strength Steels Applicable to Pres 
sure Vessels, R. D. Stout, J. H. Gross. Am. Petroleum 
Inst.—Proe., vol. 35, see. 3 (1955) pp. 249-256; (discussion 
256-257 

RAILS. Report of Special Committee on Continuous 
Welded Rail, Am. Ry. Eng. Assn.—Bul., vol. 57. no. 528 
(Feb. 1956) pp 775-781 

RAILS. Report of Committee 4—Rail. Am. Ry. Eng 
(sen. Bul., vol. 57, no. 528 (Feb. 1956), pp. 793-883 


REFRIGERATING MACHINERY. Pushbutton Setup 
Welds Aluminum Tubing Joints, R. Loose. tron Age, vol 
177, no. 9 (Mar. 1, 1956) pp. SO-SI. 


RESISTANCE WELDING, Butt Welding Sheet Meta! 
Structures, G. C. Close. Western Machy & Steel World, vol. 
16, no. 12 (Dee, 1955) pp. 56-58 

RESISTANCE WELDING and Post-Heat-Treatment of 
Steel Stud Projection Welds, Fk. V. Beatson, Fb. Mitchell, and 
L. N. Sayer. Brit. Welding J., vol. 3, no. 1 (Jan. 1956), pp 
10-19 


ROCKETS. Futuristic’ Rockets Will Soon Provide 
Keonomical Energy, J \ tjrowning. Welding 
vol. 41, no. | (Jan, 1956), pp. 30-32, 


SHAFTS AND SH AFTING. Metallizing Saves Stainless 
Steel Shaft Industry & Welding, vol. 29, no. | Glan. 1956 
pp 74 76 


SHIPBUILDING. Welding in Shipbuilding Indust: 
R.J.W. Rudkin. Brit. Welding J., vol. 3, no. 1 (Jan. 1956 
pp. 22-24 

SHIP PROPELLERS, = Aircomatic Used to Repair Cast 
Nickel-Vanadium Steel, C. S. Sherman Western Machy. & 
Steel World, vol. 47, no. | (Jan. 1956) pp On 


SOLDERING ALUMINUM. Application of Aluminum 
Soldering, O. Kwert Metal Industry, vol. SS, no. 7 (Feb 
17, 1956), pp. 182-133; see also Light Metals, vol. 19, no, 216 
Mar. 1956 p. 93 


SOLDERING ALUMINUM. Pluxiess Aluminum Joiming 
(Avoids Joint Corrosion, 8S. Freedman. tron Age, vol. 177 
no. 9 (Mar. 1, 1956), pp. 71-73 


STAINLESS ALLOYS. Some Aspects of Stainless Alloy 
Metallurgy and Their Application to Welding Problems 
M Bvstr im Brit. Welding J vol. 3. no. 2 | Feb 1956 
pp. 41-46 

STEEL. Continuous-Cooling Transformation Diagram 
and Weldability of 2').0;, Ni-Cr-Mo Steel, B. J. Bradstreet 
Brit. Welding J., vol. 3, no. 1 (Jan. 1956), pp. 30-32. 


STEEL HEAT TREATWENT. Annealing Large Stain 
less-Steel Weldments, H.C. Knerr. Machy. (N.Y.), vol. 62, 
No. 6 (Feb. 1956) pp 163-166. 


SUGAR CANE MILLS. Welding Broken Mill-Roll 
Shafts Saves Shutdown Time and Dollars, E. EF. Cuntz 


Sugar, vol. 50, no. 12 (Dee. 1955), pp. 40-41. 
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STEEL DESIGN 
CUTS WEIGHT AND COST 


...without sacrificing 
strength and rigidity 


All-welded headstock 
Jor power drive is made 
from 16 gauge sheet. Es- 
timated to be 20% more 
rigid, weigh 28% less, 
cost 44% less than cast 
iron design. Photos cour 

tesy Oster Manufacturing 
Company, Cleveland, O 


You can duplicate these benefits .. . now by simply 
changing your designs to welded steel construction, 
The change over can be made easily using Lincoln's 
Weldesign System. Your production will be simpli- 
fied, your product more durable and appealing. A 
Lincoln representative will gladly show you how to 


start. Write us. 


THE LINCOLN ELECTRIC COMPANY 


Dept. 1917 © Cleveland 17, Ohio 


Creating Lower Cost for Industry . 
With Welded Steel 


se an Tals 
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prepared by Vern L. Oldham 


Printed copies of patents may be obtained for 25¢ from the Commissioner of Patents, Washington 25, D. C. 


2,745,341 Reermwien Arrana- 
rus Joseph J. Riley, Warren, Ohio, 
assignor to the Taylor-Winfield Corp., 
Warren, Ohio, a corporation of Ohio 
This patent relates to an electric resiat- 

ance welding machine of the type having a 

pair of electrodes, a welding transformer, 

a dry dise rectifying device, and condue- 

tor means connecting the electrodes with 

the electrifying device. The patent re- 
lates to an improvement including 4 resist- 
ance member for selective interposition 
in series in the conductor means. The 
resistance member comprises copper tub- 
ing connected at a first point with the 
conductor means and at a second point 
with one of the electrodes, The apparatus 
also includes insulating means adapted to 
le selectively 
conductor means and one of the electrodes. 


inter posed between the 


2,744,542 -Maaneric 
hidward 8. Bettis, Fountain City, and 
Ketle R. Mann, Oak Ridge, Tenn., as 
signors to the United States of America 
aa represented by the United States 
Atomic Energy Commission, 

The present patent relates to electric 
circular are welding and the apparatus in 
cludes a member provided with at least 
one circular aperture forming a workpiece 
and means for suspending an electrode 
above the hollow center of the aperture 
The aperture periphery forms the desired 
circular weld path on the workpiece and 
an are current source is connected in series 
hetween the workpiece and the electrode 
to strike an are to the workpiece on such 
path, Means supply a gaseous source of 
ions for the are and other means establish 
a magnetic field concentrically about the 
electrode, Core means are provided for 
shaping the magnetic field adjacent to the 
tip of the welding electrode to provide a 
strong component of the field perpendicu- 
lar to the motion of ions in the are. The 
ure is rapidly rotated in the circular path 
by a component of the magnetic field 
provided 


2,745,343 Heap Posrrioner 
Nelson I. Anderson, Berkeley Heights, 
N. J., assignor to Air Reduction Co., 
New York, N. Y., corporation 
of New York, 

Anderson's patent relates to apparatus 
lor supporting a welding head and aaso- 
ciated apparatus, The patented struc- 
ture includes a fixed vertical pivot post 
and a vertically disposed folding parallelo- 
gram structure that carries a welding head 
thereon for adjustable positioning thereof. 


2,743,344--Anc or Nonrer- 
nous Merat Its 
Schussler, Frankfurt am Main, Hed- 


74 


dernheim, Germany, assignor to Verein- 

igte Deutsche, Metallwerke Aktienge- 

sellachaft, Frankfurt am Main, Heddern- 

heim, Germany 

In this patent, a welding are is struck 
between a copper base metal stock and an 
austenitic alloy-steel welding electrode to 
form a welded joint essentially composed 
of the austenitic steel from the welding 
electrode and the copper base metal from 
the stock welded. 


2,743,346-—Inent-Gas Wetowe Toren 

with ApsustaBLe Tir Kenneth Scholl, 

Souderton, Pa 

Scholl's patent is on a compact inert- gas 
welding torch which has an elongated 
handle and an elongated tip-supporting 
rod arranged to project from one end of 
the body member. A_ welding tip is 
pivotally mounted on the outer end of the 
rod while a plurality of flexible conduit 
means connect to the tip and pass through 
the body member. The rod and conduit 
means are slidable relative to each other 
and the flexible conduit means permit 
pivotal movement of the tip about the 
outer end of the rod without excessive 
bending of the conduit means 


2,743,515 Backinas anp Mernop 
or Wetoina sy Use or Same-—-Fred 
Davis, Lynn, William Bernard Penn, 
Marblehead, and Daniel Wood Puffer, 
Melrose, Maas., 
Klectrie Co., a corporation of New York 


assignors to General 


This patent relates to a method of weld- 
ing and comprises the steps of placing 
edges of the parts to be joined in juxta- 
position to form a seam. Then a coating 
comprising a self-supporting dimethyl sili- 
cone is placed along the back surfaces of 
the parts adjacent the seam. The parts at 
the seam are then heated to fuse their 
edges together to form a weld there- 
bet ween. 


Macnine 
Karl F. Wietzel and William V. Doven- 
barger, Zanesville, and Harry La Tour, 
Middletown, Ohio, assignors to Armeo 
Steel Corp., Middletown, Ohio, a cor- 
poration of Ohio 
The present novel strip welding machine 
includes a frame having a support thereon 
and with two torches mounted on the 
support and arranged for translation along 
a joint to be welded. Control means are 
provided for regulating the action and 
movement of such torches 


Sue Con- 
McAleer, Wey- 


2,743,694 
sTRUCTION—John A 
mouth, Mass 
MeAleer’s patented welded hull con- 

struction comprises a shell of generally 


Abstracts of Current Patents 


curvilinear cross section. The shell is 
given special rigidity by use of angle 
straps and chord members welded to the 
remainder of the hull. 


or anv Arparatus 
ror A Harp ALLoy Coating 
TO THE SEATING SURFACES OF VALVES 
INTERNAL COMBUSTION ENGINES 
Frank W. W. Highfield, Malvern Wells, 
England, assignor to the Austin Motor 
Co. Ltd., Northfield, Birmingham, 
England. 


In this novel method, a hard alloy in 
solid form is first applied to the seating 
surface of a valve and then heat is applied 
thereto by electric high-frequency induc- 
tion heating. Such heat melts the alloy 
and effects skin heating of the seating sur- 
face of the valve to effect welding action 


2,744,036—Coatep NickeL WELDING 
E.ecrrope——George Raymond Pease, 
Scotch Plains, and Theodore Ephraim 
Kihlgren, Berkeley Heights, N. J., as- 
signors to the International Nickel Co 
Ine., New York, N. Y., a corporation of 
Delaware 


A coated are-welding electrode of special 
composition is disclosed by this patent 
The core of the electrode includes a smal! 
amount of titanium and other materials 
with the balance primarily comprising 
nickel. The flux coating on the electrode 
comprises essentially calcium carbonate 
and eryolite. The electrode is charac 
terized by a provision of iron-containing 
fusion deposits possessing improved sound 
ness and ductility and having easily re- 
moved slags on nickel-clad ferrous metals» 
and on ferrous metals. 


2,744,182—-INDIcATOR FOR ResisTANce 
Bernard Gross, San Diego, 
Calif., assignor to Rohr Aircraft Corp 
Chula Vista, Calif., a corporation of 
California 


This patent relates to an indicator for 
the variable pressure applied to two con- 
tacting metal sheets by a pair of welding 
electrodes in engagement with the sheets 
The patented apparatus includes a canti 
lever support in contact with one of the 
electrodes and supporting the electrode 
on the free end of the support, which is 
bent by pressure of the sheets on one such 
electrode. A normally balanced Wheat- 
stone bridge comprising four strain gages 
is provided and means support such bridge 
so a8 to increase the resistance of two 
oppositely disposed strain gages and to 
simultaneously decrease the resistance of 
the remaining two strain gages in response 
to the bending of the cantilever. A sweep 
generator is electrically coupled in the ap- 
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In ALUMINUM too — 


here’s how to get more for your money! ae 


Call your nearby Tube Turns’ Distributor. He can fill a// your needs 


in welding fittings and flanges—aluminum as well as other piping materials. . | 
He provides industry’s most complete line—over 4,000 top quality items Lay \-\ 
—different sizes, types, schedules, materials; hence, this one source saves oad 

you purchasing time, cuts red tape. He acts as your warehouse. He gives bs! ¥) 


you prompt delivery. And through him, Tube Turns’ Engineering Service 
gives you valuable application help. To take advantage of this cost-cutting 
service, specify and buy Tuspe-TurN Welding Fittings and Flanges. a 
*“TUBE-TURN” and Reg. U.S. Pat. Of. 


The Leading Manufacturer of Welding Fittings and Flanges ! 


TUBE TURNS 
KENTUCKY 


A Division of Notional Cylinder Gas Company 
DISTRICT OFFICES: NewYork + Philadelphia Pittsburgh Cleveland + Detroit « Chicago City + Denver 
Los Angeles Son Froncisce + Seattle Atlante « Tulsa « Houston Dellas Midiond, Texes 
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TUBE TURNS’ ENGINEERING SERVICE 


helps you apply aluminum piping on jobs like these... 


Oleic Acid Storage: Here, 


tee, reducer and flange. 


Cotalyst Piping: Aluminum piping and 
fittings were specified for certain services 
in this new TCR bead catalyst plant to 
revent contamination of the catalyst. 
‘UBE-TURN Welding Fittings and Flanges 
were employed in all aluminum lines from 


2” aluminum lines carry oleic acid in 
this installation for a rubber company. TUBE-TURN Aluminum 
Welding Fittings are used for directional changes. Insert shows 
a compact combination of these fittings at a pump. . 


. an elbow, 


Oxygen Plant: TUBE-TURN Welding Fittings were ‘cnee through- 
out this 25 tons-per-day oxygen plant for ore recovery 
operating temperatures range from 100°F to 
above shows reversing heat exchangers and fractionating tower 


Here, 
Picture 


320°F. 


prior to being enclosed in insulating shell. 


Refinery Wax Coils: Originally, retubing 
of seven wax sweaters in a large refinery 
called for coils of another metal. Switch to 
aluminum piping and Tuse-TURN Weld- 
ing Fittings saved $50,000 in material 
costs! Each unit required 900 Tuse-TURN 
180° Welding Returns of |” OD. 


Fast Fabrication: TUBE-TURN Welding Fit- 
tings and Flanges are dimensionally accu- 
rate. Rigid inspection by Tube Turns assures 
true circularity and uniform wall thickness. 
Result: Alignment is perfect; fabrication 
is faster; installation simplified. 


1” to 10”. Result: Lines are pao ae | 
leak-proof — maintenance is minimized. 


holpfy! codon on pipe, end Genge 


Available from your nearby TUBE TURNS’ distributor 


DISTRICT OFFICES: 


New York 
Philadelphia 
Pittsburgh 
Cleveland 
Detroit 
Chicago 
Kansas City 
Denver 


Los Angeles 
San Francisco 
Seattle 
Atlanta 

Tulse 

Houston 
Dallas 
Midland, Texas 


TUBE TURNS, Dept. 0-4 
224 East Broodway, Lovisville 1, Kentucky 
Please send free copy of new catalog on Aluminum Fittings and Flanges 


*“TUBE-TURN” and Reg. U. S. Pat. Of. 


TUBE TURNS 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


Company Name 
Company Address 
City Zom State 
Your Name 


Position 


| 

of? 


paratus and connects to the horizontal 
deflecting plates whereby the beam trace 
represents the variable welding pressure 


applied 


2,744, An 
A. Conant, Tona- 
wanda, N. Y assignor to Union Car- 
bide and Carbon Corp., a corporation 
of New York 
Conant’s patent is on a refractory metal 

inert gas-shielded are welding electrode 

composed of 1 to 10°; of additive material 

containing at least two oxides from a 

group consisting of barium oxide and other 

materials The balance of the electrode 
is substantially all tungsten 


or Makinac 

ripLy Kinney, Jr., 

Carnegia, Pa 

This patent is on a method of producing 
multiply metal in strip or sheet form and 
the product includes at least one ply of 
soft metal sandwiched between two plies 
of hard metal bonded throughout the 
contacting surfaces thereof. The method 
includes as certain steps therein, the seal- 
ing of the entire marginal edges of the 
plates of the assembly, while maintaining 
the assembly under pressure, by an edge 
welding operation. Thereafter the as- 
sembly is hot worked at the hot working 
temperature of the hard metal included 
therein while the assembly is in sealed 
condition. Then the sealed edges of the 
assembly are severed as a finishing opera- 
tion 


2,744,989--Scissors-Tyre WELDING 
GUN Ralph D Fagge, Detroit, Mich 


Fagge’s pats nt relates to a scissors-ty pe 
spot welding gun including a pair of arm 
supports having fulerum portions project- 
ing toward one another intermediate the 
opposite ends. A_ welding-clectrode-car- 
rying arm is secured to one end of each 
of the arm supports, while other special 
means complete the welding gin structure 


2.744,991—-Mernop or APPARATUS 
FOR ADJUSTING THE Spank Garp Lenornu 
IN Metra WorkKING APPARATUS BY 
Merat May Be Removep or 
ERovep BY Sparking —Car! Ballhausen 
Krefeld (Germany assignor to Deuteche 
Kdelstahlwerke Aktiengesellachaft, Kre 
feld, Germany 


This method of adjusting the length of 
the spark gap in the appar situs includes 
the steps of urging an electrode toward 
the wor kpiece by the force of an elastically 
energized resilient heat deformable elk 
ment, and deforming such element in op 
position to its resilient force by heat gen 
erated by the sparking current. Thus 
the spark gap is preserved and regulated 
while the metal workpiece is being eroded 
2,745,172 Composite ASSEMBLY FOR 

Bonpine PLates oF Met 

aLs—Leyshon W. Townsend, Washing- 

ton, Pa 

This patent relates to an assembly for 
bonding plates of dissimilar metals 
pair of superimposed plates composed 
forgeable, dissimilar metals are provided 
and a reducing gent is disposed there- 
between Metal sealing means are welded 


to the assembly at the periphery thereof to 


Jury 1956 


seal the plates together in a substantially f i U-238, p. 304 

gas-tight welded relationship. Venting 

means extend through the sealing means skill’s method is for making a hard 

from the interior to the exterior of the sintered brazing pellet of high resistance 

assembly to crumbling rhe method comprises 

thoroughly drying a quantity ol powdered 

2,745,742-—-Metruop or MAKING A SIN flux material consisting of a relatively low 
rERED Brazinc PEe.iet Alfred T melting point borate glass and mixing 
Gaskill, Cleveland Heights, Ohio, as such flux material with powdered brass 
signor to General Electric Co., a cor solder particles which predominantly have 
poration of New York; patent dedicated a highly irregular rough surface charae- 
to the Public insofar as it relates to terized by acieular projections \ mens- 
lamps and lamp parts to the extent ured quantity of the admixture is pressed 
stated in document recorded in the into a pellet of desired size and sintered 
United States Patent Office, Jan. 4 to provide a firmly coherent maas 


*Reg. U.S. Pat, Of. 


And here’s how 
it works! 


Featuring the 
“ALL-POSITION” 
VALVE 


Distributorships 


still open... 
{Exclusively with Write Today? 
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Economical Air-Acetylene Torch 


For Plumbers, Air-Conditioning and Refrigeration 
Servicemen and General Repairmen 


“All-Position” Control of Valve saves both time and 
ges on every job! 

Trouble-Free Poppet Valve 

Tip Sizes available for large or small jobs 


Tokes “Jiffy” Paint Burner Tip, Soldering Copper and 
Halide Leak Detector 


MODERN ENGINEERING COMPANY 


thstracts of Current Patents 


— 
: 
Corres? workin’ ond 
e 
ony pont on on 
cont" 
cue 
OAT 
‘ WF 
( DEN 
YQ 
= = 
4 
3 
> 
2 
= | 
- 
3407 PINE BLVD. + ST. LOUIS 3 
mo. 
737 


2,745,771 -Merat-Ane Wetoine or 0-10 
Tyee Corren-Nicke. 
George Raymond Pease, Westfield, and 
Theodore Ephraim Kihigren, Berkeley 
Heights, N. J., assignors to the Inter- 
national Nickel Co., Ine., New York, 
N. Y., a corporation of Delaware 
This patent won an 

trode expecially 


are-welding elec- 
wlapted for forming weld 
depomits substantially 
romity in metal-are 
Copper nickel 


devoid of gas po- 
welding of iron-bearing 
members. The core wire 
ind flux coating thereon are of specified 
compositions 


2,745,955 
Puckett 


Robert L 
assignor of 
one-half to Guntert & Zimmerman 
Const. Div In Stockton, Calif., a 
corporation of California 
This welder is 
with a welding machine having a main 
lead. The welder has a tubular body anda 
plunger 


Wetper 


Stockton, Calif 


stud adapted for use 


member is carried therein for 
supporting a stud projecting axially from 


an end of the body Special means con- 


STANDARD 


ARONSON Precisi¢ 


nect the plunger, and a chuck thereon, with 
the main lead of the welding machine with- 
out restricting reciprocation of the plunger 
in the tubular body 


Mac- 
APPARATUS 
Kenmore, and Donald 
Williameville, N. Y., as 


2,745,934 
neric 
Anc-Merat WorkinG 
John L. Curtin, 
M. Yenni, 
signors, by mesne 
Union Carbide and Carbon Corp., a 
corporation of New York 


assignments, to 


In this patent 
shielded electric ar 
is disclosed The 


1 gas cup for inert-gas- 
e-metal working torches 
gas cup includes a gas 
nozzle having incorporated therein a horse- 
shoe magnet the curvature of which sub- 
stantially coincides with that of the nozzle. 


2,745,935 vor Anc 
Richard A. Powley, Birmingham, Mich., 
assignor, by mesne assignments, to Air 
Reduction Co., Ine., New York, N. Y., 


a corporation of New York 


Powley's patent relates to the surfacing 


no extra charge 


you BUY POSITIONERS: 
Gear Driver 


MAGNETIC BRAKE Built- 

In, gives smooth, exact 
stops for Table Rotation. No 
jockeying, forward and re- 
verse, to get your weldment 
in Exactly the position you 
want. No danger to work and 
worker from overcoasting. 


TEST FOR ACCURACY OF STOPS, 6000 LB. POSITIONERS 
Degrees Table Rotation After Pushing STOP Button 


if any positioner without 


Full 1/2 


At RPM Table Speed 


Magnetic Braking stops 
No quicker than this test shows, 
load that is a sign of too few 


WITH Magnetic 
Braking 2.6 


Without Magnetic 


Braking 12.7 13.4 


Anti-Friction Bearings and 
not enough precision in its 
gearing. In short, that there 
is too much drag and too 
much wear — a short life. 


ARONSON MACHINES are 100% equipped 
with Ball Bearings or Timken Taper Roller 
Bearings — No Plain Bushings to wear 
out or require frequent servicing and 


periodic replacement. 


All Gears Used in ARONSON Positioners 
are Precision Gears with High Strength — 


Low Friction. 


POSITIONERS by 


rOnsOn MACHINE | 


ARCADE, NEW YORK 
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WANTED 


Mechanical Engineering 
Designer, preferably one 
who is acquainted with 
the design and layout of 
special automatic arc 


welding machinery. 


Excellent opportunity for 


advancement. 


Send complete résumé in- 


cluding age, qualifica- 
tions and salary desired 
to Box V-334. All re- 
plies will be acknow- 
ledged and held in strict 


confidence. 


of a ferrous article with aluminum bronze 
having a Brinell hardness rating of at 
least 300. The method includes circulat- 
ing a cooling liquid in direct heat exchange 
relation with the ferrous article 
positing the aluminum bronze on the ar 
ticle by an inert-gas-shielded metal arc 
welding process 
aluminum 
while the article 
in direct heat exchange relation with the 
cooling liquid. 


and de 


The process ses bare 


consumable bronze welding 


electrode is maintained 


2,745,900. ALTERNATING-CURRENT 
rac Arc Weipinc— Nelson Ander 
son, Berkeley Heights, N. J., assignor to 
Air Reduction Co., Ine., New York, 
N. Y., a corporation of New York 


This patent on an 
arc-welding system includes a 
and an electrode 
prece 
The control includes an 


alternating current 
work piece 
spaced trom the work- 
to form an are gap therebetween 
high 
frequency oscillator circuit including a grid 
controlled electron tube. The circuit ts 
adapted to produce oscillation in the os- 
cillator circuit when the voltage 
between the plate and cathode of the elee- 
tron tube exceeds the peak value ol that 
applied thereto when the are 
ductive, and bias means are in circuit W ith 
the electron tube 
conductive when the 
thereto from a transformer 
not exceed the peak value applied thereto 
when the are gap is conductive 


applied 


gap Ie con 


to catise it to be non- 
voltage applied 


supply does 


Tue WELDING JoURNAL 


| 
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MAGNETIC BRAKE 
TABLE 
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Silver Brazing Alloys 


A new form of silver brazing alloy 
expanded-and rolled strip has been 


developed by Handy & Harman rhe 


principal advantage of the expanded 
strip 1s weight reduction, which is of 
particular importance in assemblies for 
aviation service, such as honeycomb 
structures, propeller blades and other 


large components customal ils 


bled by brazing 


Expanded strips up to 12 in. wide in 
precision thicknesses down to 0.003 in 
can be supplied. Any of the Easy-Flo 
and other brazing alloys normally sup- 
plied by Handy & Harman in strip form 
is available in the expanded form 

Further information about the ex 
panded Easy-Flo brazing alloy strip 
can be obtained from Handy & Harman 
82 Fulton St.. New York 38, N. ¥ In 
Canada, inquiries should be directed to 
Handy & Harman of Canada, Ltd 14] 
John St., Toronto, Canada 


Welder and Power Unit 


A new gasoline-engine driven, d-c ar 
welder with 6 kw or 12 kw a-c auxiliary 
power is being announced by Hobart 
Brothers Co., Hobart Square, Troy 
Ohio 

lhe welder is available in JOO and 400 


unp size with a choice of 6- or 12-kw 


1956 


Full « ipacity can be 


or the « ipacity can he divided 


between the two 


Water Saving Control 


Bronze Spooled Wire 


Ampco-Trode 46 i new, patented, 
nickel-aluminum bronze electrode of 
special composition for the welding of 
nickel-aluminum bronze cast ship pro 
pelle ind turbine runners in spooled 
form for use with the inert-gas con- 
sumable-eleetrode processs It is the 
latest addition to the line of Ampco- 
Trode iluminum bronze) electrodes 
produced by Ampco Metal, Ine 

For additional information, write to 
Ampco Metal, In Department WCP, 
Wilwaukee 46, Wis 


Ceramics for Brazing Jigs 


Sur-Braze Crrack Ss a castable 
ceramic used in brazing jigs and fixtures 
is now available in bulk 5-lb cans with 
complete casting instructions, it has 
been announced by Technion Design & 
Mig. Co., Ine., 262-72 Mott St., New 
York 12, N. ¥ 


Sur-Braze Cirac previously 
iVailable only in custom molded shapes 
Pechnion, can be economicall 


molded into brazing jigs and fixtures by 


using ting instructions now available 
from Teehnior , vding to the manu 

| plete det write cirectly 
tothe pal 


Brazing Rods 


Al Meta announces the 
avail ty of two new brazing rods 
Ampco-Braz No and Ampco 
No. 3 Ampco-Braz No. | is a low 
fuming, high-strength nickel-brass braz 

tion | om nd overlay with the 
oxvacetyvlene proce It in described as 

combinatior filley rod for 
n tal maimntensnce 
and repeal nee it « be used for 
brazing. braze welding and overlays 

Ampeco-Braz Ne is & manganese 
bronze filler rod for braze welding with 
the oxvacetyviene | It is said to 
have good tinning action when used 
with ordina | zing fluxes flows 
en meiting relatively low 


ind the deposit has high 
trengt ombined with good ductility 

For additional information write to 
Ampco Metal, Inc., Department WCP, 
Milwaukee 46, Wiz 


used to provick er 
Che welding control panel is equipped 
with current range hand wheel, volt Dosis 
amp adjuster and welding cable con ae 
necting studs welder ammeter and a 
oltmeter are optional equipment vey 
When welder and power generator are Sot 
‘ 
es in use at the same time, the 300-amp a. 
a model can be used under a combined ae 
le Is ‘ the 400-amp 
model can be used under a combined sae. 
For complete details write directly to 
the company it the above address 
availability of their Model No. 3801 
Water Mizers is a small, low 
cost unit designed lor spot welders up ‘oe 
to 5O kva It is cle ihed as bemy a 
complete water saving control 
= 
& 
| 
Wy 
Eee 
The Hi-Lo feature saves water on e 
ignitron contracto ising the thermal 
t flow ewiteh I} Is dome without 
J * flow switch rewiring Savings up to a 
SO, are claimed 
i = Phe unit is light in weight and mounte 
in the welder wate uppl ne without 
* support. Only twe res are connected 
er For complet letails, write to Van 
y Vooren Products, 2133 Ninth 8t 
Kast Moline, II) 
Vew Products 739 


TO OUTLAST 
300) 300 
AL heavy-duty produc 
Hen welder, Mere iven 
and capper plus silicone 
make this mod 
workhorse, 


100 ompere 
dies virwotty 
Giemeters. All 


FOR EVERY 108 IN YOUR 
PLANT — (Medel 4008) 400 
ompere A-C production weld. 
or with the widew 
ronge in industry from 
75 te $85 amperes. 


A-C Welders 


End the 


with A.O.Smith’s line 


Wide selection in both A-C and D-C welding machine lines helps 
you get the right machine for present work .. . sensible margin 
to handle future jobs. You pay only for the power you need. 


OU’LL find an A. O. Smith machine in virtually every am- 

perage range... from 25 to 2500 amperes and in your choice 
of currents. 
models available for manual, semi-automatic or completely 
automatic operation; for indoor or outdoor installations, and 
for light to extremely heavy-duty cycles. 

In addition: (1) Every machine in the A. O. Smith line is 


LOW-COST SHOP WELDER 
(Model 20-5) 200 
welder desgned specifically 
for mesntenance end repoir 
of equipment eo fer light 

ication. Meets off 


VERSATILE, PRODUCTION 
WELDER — (Medel 2008) 
200 ampere A-C light pro- 
duction weider. Full 75 open 
circuit volts — 
cycle 
30 te 350 amperes. Hos all 
deluxe features. 


FOR FARMS, GARAGES AND 
SMALL BUSINESSES — (Model 
U-18) 180 ampere, combinetion 
A-C welder and full 12 volt bot- 
tery charger. Dual welding 


ranges for light os heavy gouges. 


duty 
Welding range from 


A-C, D-C or Constant Potential. There are 


insulated with silicone for greatest ability to withstand over- 
loads and for increased resistance to corrosive or moist atmos- 
pheres. (2) All constant current machines have moving coil 
design for maximum safety, better welding characteristics, 


’ improved ventilation and longer life. (3) All have precision 
a wound coils...stepless, easy-turning current control 
Ba velocity ventilation and many other features designed 

to guarantee maximum performance and longer life. 


high 


Before you buy any welding machine, investi- 

gate this line in detail. You'll see why you 

buy better when you buy A. O. Smith 
job-matched power. 


For THe finest 
TION WELOING — "Medel 400) 
400 ampere AC 
er. Handles sustained 

leads witheut fear of machine 


damoge 


Production proved on 
industry's toughest jobs. 


FOR QUALITY 
(Medel $00) 500 
compere production welder 
Hes oll the features 
necessary for smooth, efficient 
operation and offers many ene 
yeors of machine life. 


MANUAL OR AUTOMATIC WELDING 
7 (Model 650€) 650 ompere A-C welder 
Singly or in series — specifically de- 
signed for the shep that cannot afford 


q 
FoR TOP PR on At 
4 
ry 
| fe 
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0-C WELDING AT LOWEST COST 
(Medel 2000) 200 ampere 0-C pro- 
duction welder. 80 open circuit 
volts 60% duty cycle. Welding 
renge 25 to 345 amperes. NEMA 
rated 


INDUSTRY'S MOST VERSATILE 


D-C WELDER (Model 3000) 
300 ampere D-C rectifier. Has 
four different arc choracteristics 
at the flip of a switch. Positive 
thermal overload protection 


FOR YOUR TOUGHER D-C JOBS 
(Model 4000) 400 ampere 0-C 
rectifier with exclusive downdraft 
ventilation Smeeth arc — forcing 
erc ond arc booster selection ore 
but ao few of its features 


MANUAL OR AUTO- 
MATIC WELDING 
(Medel 6000) 600 om- 
pere O-C rectifier. A ver- 
satile, all-purpese 0-C 
power seurce. Particu- 
larly suitable for use 
with C-OMATIC er 
C-OMANUAL. 


perior voltage regulation 


of job-matcheda welders 


FOR WELDING . FOR POWER 


(Model 10,000) 1000 ampere D-C 
rectifier power unit designed to 
replace moto: generator equipment 
Use as a high-omperage D0-C weld 
ef Of Compact power source. 


COMPACT CONSTANT 
POTENTIAL POWER 
(Model 1S00CP) 1500 an 
pere C.P. welder for mul 
tiple operator use (10 te 
16 welders). Designed to 
augment of replace exist 
ing motor generators 


1250 AMPERE D-C 


POWER 
infermation avail- 
able on request) 


(Complete 


2500 AMPERE D-C 
POWER Complete 
infermation eveall 
able on reavest) 


not only the first and finest in carbon 
dioxide processes, but the fastest, most 
economical of all gas-shielded arc 
processes 


C-OMANUAL.... 


saving thousands of dollars annually 
over Helium or Argon. Easy to set up, 


Includes control console, 


easy to use. 
remote control stand, automatic head 
and A. O. Smith 600-amp D-C power 


C-OMANUAL new carbon 
dioxide 


puts manual welding on a 


Through research 


hand gun process 
@ better way 
virtual mass production 
sis. Includes lightweight 
hand gun which automati- 
cally compensates for arc 
length, portable control con 
sole and special A, O. Smith 
D-C rectifier 


WELDING PRODUCTS DIVISION 
Milwaukee lL. Wis onsin 


INTERNATIONAL DIVISION, MILWAUKEE 1, U.S.A 
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Lincoln Motor Line 


The Lincoln Electrie Co. of Cleve- 
land 17, Ohio, a leading motor manu- 
facturer from 1895 to 1941, has an- 
nounced ite re-entry into the electric 
motor field. The company has intro- 
duced a new line of ‘Line-Weld” motors 
which are claimed to represent a major 
wivance in electric motor design through 
a unique extruded plastic insulation. 


The motors, available in standard 
sizes from | to 40 hp, are said to be the 
first in this range of sizes with ex- 
truded plastic insulation. The present 
line is built in the open type frame and 
torque design B. They comply with 
NEMA specifications. 

For complete details, write directly 
to the Lincoln Eleetrie Co, 


X-ray Machine 


A new mobile X-ray machine that in- 
creases the penetration of mobile X-ray 
from 4 in, of steel to 6 in, has been intro- 
duced by Andrex, pioneers in portable X- 
ray. Known as “‘Isovolt 400 kV Mobile 
Constant Potential X-ray,” it is equal 
in capacity to one million volt X-ray 
Supply 


machines, voltages are 220 


Machine ean be 


and 440, 60 eycles 
mounted on a trailer for transport in 
plant or field work. Interchangeable 
tube heads are available in 150 kv/ 20 ma 
capacities of either fine-focus or 360 deg 
radiation beam emitting type. “‘Iso- 
volt” also is available in 300 kv ea- 
pacity, 

For complete details write to Holger 
Andreasen, Inc., 703 Market St., San 
Franeiseo 3, Calif. 
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Temperature Indicators 


Tempil® Corp., 132 West 22S8t., N.Y. 
11, N. Y., announces an improved line 
of Tempilag” temperature indicating 
liquids with greatly reduced settling 
characteristics—-the result of a long 
study of the effect of particle size on 
performance. 

Sixty-two different Tempilaqs® are 
available, ranging in temperature rating 
from 113 to 2000° F. With a few ex- 
ceptions (true solutions) Tempilaqs® 
consist of suspensions of temperature- 
sensitive materials in volatile vehicles, 
the rate of settling out varying with the 
composition. 

A sample of Tempilag 
our readers who request it 


will be sent to 

Unless the 
desired temperature rating is stated, 
a sample of their selection will be sent 


Submerged-Arc Welding Heads 


A new line of improved Unionmelt 
welding heads and assemblies for sub- 
merged-are welding has been announced 
by Linde Air Products Co., a Division of 
Union Carbide and Corp. 
According to the manufacturer, the 


(Carbon 


new welding apparatus is designed es- 
pecially for long 
life and adaptability to a wide range of 
applications. The new models are 
designated and USH-2 
welding heads, 


dependable service 


The 


designed for heavy duty operation. It 


welding assembly is 


uses an electronic voltage control and 
in diameter at 


feeds wire up to i 
currents up to 2000 amp 

The UEH-2- and USH-2 welding 
heads are of the Saimne general construc- 
tion but are somewhat smaller. The 
UEH-2 uses an electronic speed control 
for constant potential welding while the 
USH-2 uses the standard are voltage 
control Both machines accommodate 
wire up to '/, in. in diameter and cur- 
rents up to 1200 amp 

Compatibility with older apparatus is 
also a feature of the design. The new 
welding heads and mounting accessories 
can be used with presently available 


New Products 


controls and carriages without changing 
the electric wiring. 

Descriptive folder, F-50188, is avail- 
able from Linde Air Products Co., 30 EF 
{2nd St., New York 17, N. Y. 


Seam Welder 


A bench-type resistance seam welde: 
designed to weld a range of critical! 
metals down to 0.002 is now offered as a 
standard model by the Taylor-Winfield 
Corp., manufacturers of electric welders. 


Formerly produced in special designs 
only, the new Type OS Welder has ad 
justable welding current and pressure 
for welding critical 
Gage limits, varying with individual 
metals, are from 0.002 to 0.020 

To conserve space, the compact OS 


many metals 


welder is built on a very narrow frame 
Five electrode wheel drive arrangements 
are available; single gear, single o1 
double knurl and single or double fric- 
tion drive. It can be equipped with 
circumferential, longitudinal or univer- 
sul welding head arrangements, using 
either straddle bearing or cantilever 
mounted welding heads. <A sub-base 
permits fioor mounting of the OS 
welder. 

Complete details may be had by 
writing to the Taylor-Winfield Corp 
Warren, Ohio. 


Multiple Spot-Welding 
Machine 


Sciaky Bros., Inc., 4915 W. 67th st 
Chicago, announce the new design 
of a standard, air-operated, single-phase 
SXH/12 multiple spot-welding machine 
This new machine is being used in high 
production of automobile mufflers 

The multiple spot machine welds two 
resonator baffles into a muffler shel! 
At one time 12 spots are made to secure 
each baffle by way of 12 separate weld 
ing electrodes. The welding 
transformer has a rating of 75 kva 
Heat control is by means of an eight 
step tap switch. 


main 


THe Journal 


= 
, 
/ 
. 
4 
a ©. i 
a 
A 
‘J 


M&T CONTROLLED-ARC POWER SUPPLY 


for semi- and full-automatic welding 


Here’s another new Metal & Thermit product 
the M & T constant voltage rectifier-type DC 
Welder as developed originally by the Glenn Co 
When used in conjunction with a constant speed 
wire feed for semi- and full-automatic welding, 
_ 

SIMPLIFIES OPERATION — for all practical purposes 
it maintains a constant arc length during entire 
welding cycle, thereby assuring a uniform deposit 
IMPROVES WELDING 
quality, regardless of condition 
affect arc length such 


uniform deposits are of high 
which normally 


iS poor fit-up tack welds, 


SUPPLIES 

PLATING MATERIALS 
ORGAMIC COATINGS 
CORAMIC MATERIALS 
tim 

METALS & ALLOTS 

MELTING 


GENERAL 


Jury 1956 


etc. — avoids undercutting on horizontal welds 


SPEEDS PRODUCTION instantaneous starting and 
recovery get job underway faster with higher aver- 
age rate of deposit practically eliminates rejects. 


CUTS POWER AND INSTALLATION COSTS — high effi- 
ciency and power factor permit lower wiring and 
operating power costs 


M & T Controlled-Arc 
saving time and cutting costs 
full-automatic welding 
tails on how they can help you 


Power Supply units 
on many semi 


Write for 


operations 


METAL & THERMIT 


CORPORATION 


OFFICES: RAHWAY, N. J. 
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The standard sequence of tal pueeze, 
weld, hold and off is initiated by a limit 
switch as the part is moved into position 
The electrode gun 
firing is in a counter clockwise direction. 


on the lower arm 


Two guns side-by-side come in, fire and 
then retract. Then the next two ad- 
jacent guns, ete., until all guns have 
fired. The part is then removed, ro- 
tated 180 deg, and the welding cycle is 
repeated on the second baffle. All 24 
fastenings are direct welds. A welding 
stroke of | in. is used 

For more information regarding a 
specific multiple spot-welding machine 
of Sciaky’s BXH Type, write to De- 
partment M-10 at the Chicago address 
requesting Bulletin 313-12 


Ultrasonic Soldering Equipment 


Aeroprojects, Ine., announce the 
addition of a new unit to their line of 
Sonobond ultrasonic fluxless soldering 
equipment 

This new unit, Sonobond Model 
No. 8-O-H-55-12, is small hand equip- 
ment specifically designed for fluxless 
soldering of small parts such as en- 


countered in the electronic industry 


According to the manufacturer, Sono- 
bond will tin silicon and germanium as 
well as a wide variety of nonferrous 
metals 

Tinning of silicon and germanium will 
be of particular interest to companies 
engaged in the development and pro- 
duction of transistors 

For complete details, 
to Aeroprojects, Inc., 310 
Ave., Weat Chester, Pa. 


write directly 


Rosedale 
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Welding Fixture 


Airline Welding and Engineering. 785 
North Prairie Ave., Hawthorne, Calif., 
announces the availability of their Model 
LW-Series 1000 longitudinal welding 
fixture for fusion welding flat sheets, 
cylinders, cones and other shapes. 


According to the manufacturer, this 
package unit is especially appealing to 
production shops and welding research 
laboratories, 

Its principal features are “Toe Touch” 
foot control, multiple rotating 
backing mandrel and adjustable fingers. 
For complete details, write directly to 
Company. 


insert 


Portable X-ray Sets 


The Fedrex line of portable X-ray 
equipment introduced by Machinery 
and Welder Corp. is claimed to combine 
the advantages of panoramic exposures 
with the short exposure times and high 
quality radiographs characteristic of 
X-rays. It is sturdy and portable, 
suitable for site, shop floor, or labora- 
tory work with its 360-deg X-ray tube 
safely encased in an all-welded steel- 
clad tubehead. The X-rays emerge in 


an angle of 20 deg direct through the 
tubehead casing. The tubehead also 
contains the H. T. transformers and an 
efficient oil cooling system 

For complete details write to Ma- 
chinery and Welder 1324 W 
Fulton St., Chicago 7, Il. 


Corp 


New Products 


lron-Powder Electrode 


A new iron-powder electrode, known 
as Airco Easyare 14, is now available 
from the Air Reduction Sales Co. It is 
designed to meet the proposed AWS 
classification E6014. The new Airco 
Easyarc 14 has no tendency to ‘‘flat- 
top” and its smooth beads and easy 
slag removal make it particularly ap- 
plicable for horizontal fillets, according 
to the manufacturer. 

Easyare 14 operates very well on low 
open-circuit voltage, especially with 
a-c transformers of the farm welder 
type. It is suitable for all types of 
mild steel fabrication, 
vertical down welding of sheet metal 
and ornamental iron. 

For more information about the new 
Kasyare 14, write Air Reduction Sales 
Co., a division of Air Reduction Co., 
Ine., New York 17, N. Y. 


especially in 


Index Welder 


A new Expert automatic 12-station 
index welder which features a con- 
tinuous-running cam drive that con- 
trols index and weld sequences is now 
available from Expert Welding Ma- 
chine Co., 17144 Mt. Elliott Ave 
Detroit 12, Mich. Use of this type of 
drive is said to simplify sequence timing 
functions: the welds being made when 
the 5-rpm cam is in dwell position 

The machine illustrated welds 1|200 
two-piece, right- and left-hand automo- 
tive hood hinge stampings together per 
hour with nine spot welds. Both right 
hand and left hand parts are welded on 
the machine in adjacent fixtures on the 
6-ft diam index table. 


The new Expert automatic 12-station 
index welder 
about 7 by 8 ft and is about 7 ft high 
An integral motorized hydraulic pump 
and tank unit is supplied with the 
machine for providing hydraulic power 
for welding gun operation 

For complete details write to Expert 
Welding Machine Co. at the above 
address. 
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Kodak 
industrial 

X-ray Film, 
Type AA 


Read what the new Kodak I F re is a brand-new x-ray film that gives you 
Industrial X-ray Film, greatly increased film speeds. It is a film that retains 
Type AA, will do for you. the fine sensitivity characteristics which have made 


Kodak lype A the most widely used x-ray film 


in industry. Then in addition it gives speeds up to 


© Reduces exposure time speeds up 


routine examinations 
more than double those of Type A 


© Provides increased radiographic sen 
tiv y highe ti 
sitivity through higher densitic [his means that you can cut down exposure time, 
with established exposure and pro : 
handle routine examinations more quick! 
essing technics 
e Gives greater subject contrast, more Your x-ray dealer and the Kodak ‘Technical Repre- 


| sic yhlitv when j 
detail and easier readabili nos sentative are ready to tell you all about this new film. 


established exposure times are used 
| Get in touch with them. See what it will mean to you. 


with reduced kilovoltage 


ye le 


Shortens processing « with ex 


ing exposure technics EASTMAN KODAK COMPANY ,. 

© Reduces the possibility of pressure a J 
X-ray Division 

Rochester 4, N. Y. 


desensitization under shop condi 


tions of use 
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Industrial X-ray Film 


A new Kodak Industrial X-ray 
Film, Type AA, which retains the fine 
sensitivity of Type A with greatly re- 
duced exposure needs is now available 
according to the Kastman Kodak Co 

The new Type AA has 
veloped by the Kodak Research Labora- 
tories to give the industrial radiographer 
new versatility in with all 


heen de- 


working 


types of X-ray machines and gamma ray 
Film speed ranges from ap- 
proximately 1.3 to more than 2 times 
that of the widely used Type A film. 
This faster film with ite high sensi- 
tivity enables the X-ray technician to 


handle successfully many of the prob- 
lems he encounters in his day-to-day 
operations 

The Kodak Industrial 
Type AA, is available from all Kodak 
X-ray dealers. For 
write directly to the company at Roches- 


ter 4, N. Y. 


X-ray Film, 


complete details, 


Machine Cutting Torch 


A new machine cutting torch capable 
of cutting metals ranging in thickness 
from light-gage sheet to S-in. slabs has 
heen introduced by Linde Air Products 
Co., a Division of Union Carbide and 
Carbon Corp., ke St New 
York 17, N. YY. The new torch is de- 
signed for light-to-medium mechanized 
cutting with the Oxweld CM-45 Port- 
uble Machine Carriage, but can be used 
with any machine carriage equipped 
The torch 


operates on medium-pressure acetylene 


with suitable torch rigging 


or other fuel gases, and is intended for 
continuous or intermittent straight-line, 


bevel-, and circle-cutting operations in 
contract welding shops, manufacturing 
plants, maintenance and steel fabricat- 
ing shops accurate 
mechanized cutting is demanded 

A complete cutting 
nozzles is available for use with oxy- 
acetylene, oxypropane and oxymethane 
fuels. 


wherever fast 


selection of 


Welding Manipulator 


A new manipulator for 
welding of bulky products is announced 
by the Welding & Assembly Positioning 
Equipment Division, Worthington 
Corp., Plainfield, N. J. This versatile 
machine has a 10-ft vertical working 


automatic 


range, 12-ft horizontal travel and 360- 
deg mast rotation, yet it can be used to 


weld inside 24-in. diam pipe; in addi- 
tion, design features permit easy reloca- 
tion, according to its manufacturer. 

The various drive systems required 
compactness with maximum ratings and 
smoothness of operation combined with 
a minimum of maintenance. For this 
reason, Cone-Drive double-enveloping 
worm gear speed reducers were selected 
throughout 

For complete details, write directly 
to Worthington Corp. in Plainfield 


Flash-Butt Welding Machine 


Sciaky Bros., Ine., 4915 W. 67th St. 
Chicago, IIL, announces the new design 
single- 
phase BRO?2 flash-butt welding machine. 


of standard, air-operated 
This new machine is being used in high 
production work by a nationally known 
manufacturer of 
flash-butt weld automobile door frames. 
It is functionally miter 
joint welding. 

Both the flashing and 
motions are accomplished by driving a 
wedge-shaped cam of suitable profile 
between rollers by means of an air 
cylinder. The speed of flashing is con- 
trolled by means of a calibrated meter- 


automobile parts to 
designed for 


upsetting 


New Products 


ing valve on the exhaust of the pneu- 
matic flashing cylinder driving the flash 
ing cam. The stroke of the cam is ad 
justable for different 
areas. The upset force is adjustable by 
means of an air 


cross-sectional 


regulator 
The wedge type cam is directly sup- 
ported by antifriction backing rollers 
which eliminate stresses on the driving 
mechanisms. The upset force is ad- 
justable up to a maximum of 5000 |b 
at SO psi air line pressure 


pressure 


For more information regarding miter 
joint fastening by way of flash-butt 
welding, write to Dept. M-I1 at the 
Chicago address. 


WATER MIZER 


Model E1101 
Patented TM Reg. 


Water is Scarce! Why Waste It? 


Water Mizer saves water and money, too. Here 
is a typical example how Water Mizer controls 
cooling water on resistance welders and saves up to 
80°; on consumption. Data below is from an actual 
production job test in 4 well-known factory 


BEFORE INSTALLATION AFTER INSTALLATION 


8 how work day 
hours of water 
495 gallons used 


Water Mizer pays its way in 4 short time. Satistied 
users report very little servicing necessary Ask for 
data on units for resistance welders, for induction 
heating, tor hydraulic systems. 


VAN VOOREN PRODUCTS 
2133 Ninth St., East Moline, illinois 
Territories Open tor Distributors 
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STAINLESS STEEL WELDING WIRE... 


Spooled...layer wound to 
assure a smooth, even feed. 
Sizes: .035"', .045'', 
and diameters. 


Coiled... layer wound on rims 

for submerged arc welding. e: G fA 

Cut Lengths . . . straightened and 
cut wire furnished in 36°’ 
lengths for inert arc and 
gas welding. 


Sizes: .035"’, .045"', Ye’, 


and diameters. 


Two factors give 


CORPORATION 


WELDING WIRE 


best on-the-job performance 


Drewalloy welding wire is a product 
of two factors—years of experience 
in the welding industry combined with 
the best wire mill drawing practices. 
The result is clean welding wire with 
the proper finish, temper, diameter 
tolerance and chemical analysis. It's 
a wire that produces the highest qual- 


ity welds continuously — with an easy, 


sure feed and a constant, smooth arc. 


See your distributor or write Drawalloy 
Corporation, Lincoln Highway at Alloy 
Street, York 13, Pennsylvania 


WEAR-O-MATIC HARD-FACING WIRE... 


Coiled... precision drawn for perfect round- 
ness to insure continuous, smooth feed CORPORATION 
in The Wire Mill For The Welding Industry 
six Types for hard-facing applications. 
YORK, PENNSYLVANIA 
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New Edition of Specifications for Welded 
Highway and Railway Bridges Now Available 


The Fifth Edition of the AWS Bridge 
Specifications, long awaited, has just 
been released by the American We.p- 
ING Bociery. 

An ever-increasing use of welding for 
new bridge construction, as well as 
strengthening and repair, has necessi- 
tated extensive revision of the Fourth 
Edition. One important addition is 
provision for the use of a steel especially 
suitable for welded bridge construction; 
this has a controlled chemistry as well 
as defined mechanical properties. The 
workmanship requirements have been 
modified to reflect the quality of this 
steel, 


Design and workmanship require- 


ments for submerged-arc welding are 
other important additions. Included 
are typical joint designs for various 
thicknesses and types of joint. 

On the basis of extended experience, 
existing requirements have been revised 
and clarified so that, altogether, the 
Fifth Edition of these Bridge Specifica- 
tions is a more workable set of require- 
ments for the effective use of welding in 
the construction of bridges and other 
structures subject to dynamic loadings 

Copies may be obtained at $1.50 
each from the American 
Society, 33 W. 39th St., New York 18, 
N, Y. 


Resistance Welders 


The Taylor-Winfield Corp. announces 
the availability of their Bulletin 2-063, 
describing the latest impact resistance 
welders manufactured by the company 
For your copy, write directly to the 
Taylor-Winfield Corp., Warren, Ohio 


Pipe-Cutting Pantograph 


The Vernon Tool Co., Ltd., 1101 
Meridian Ave., Alhambra, Calif., an- 
nounces the availability of their latest 
eatalog-bulletin which ilustrates and 
describes the new Vernon pipe-cutting 
pantograph. This literature is avail- 
able free upon request to the company 


Buyers’ Guide for Welding 
Equipment 


A new buyers’ guide for G-k welding 
equipment is available from the Genera! 
Kleetrie Co., Schenectady 5, N. Y 
Designated GEC-1033, the 20-page 
illustrated bulletin covers all types of 
G-E welding equipment, electrodes and 
ACCORBOT ICS Included are and d 
general purpose and industrial welders 
semiautomatic and automatic equip- 
ment, and carbon block brazing equip- 
ment. Ratings, dimensions and speci- 
fications are given for all equipment as 
well as complete description and analy- 
sis for electrodes. 


Welding of Castings 


The Tempil® Corp. offers, gratis to 
its readers, copies of “Recommended 
Practices for the Welding of Steel 
Castings” while their supply of several! 
hundred copies lasts. 

This booklet is normally obtainable 
for 35 cents direct from the Steel 
Founders Society, the publishers of this 
10-page manual. 


Welding of Titanium 


Study of Effects of Alloying Elements 
on the Weldability of Titanium Sheet 
H. M. Meyer and W. Rostoker, Armour 
Research Foundation for Wright Au 
Development Center, U. 5. Air Force. 
May 1954. 107 pages. $2.75. (Order 
PB 111885 from OTS, U.S. Department 
of Commerce, Washington 25.) Re- 
actions of three basic categories of ti- 
tanium alloys to inert-gas tungsten-are 
welding were studied, the studies in- 
cluding the influence of preheat and 
postheat treatments on bend ductility, 
tensile strength and elongation, hard- 
ness and other mechanical properties 
A large number of alloys proved ex- 
tremely brittle in the as-welded state 
In almost every case, a large measure of 
ductility could be restored by postheat 
treatment. Preheat treatment did not 
generally improve the ductility of the 
as-welded state. No single postheat 
treatment was found applicable to all 
alloys 


New Literature 


Filler Metals and Fluxes 


A new edition of a folder, entitled 
“How to Use and Apply Alloys and 
Fluxes for Soldering, Brazing and 
Welding Aluminum and Aluminum 
Alloys,” incorporates tables, which 
show for typical aluminums the old and 
new type designations, melt and flow 
temperatures, plastic ranges aad 
strengths. It introduces similar tables 
for five solders suitable for joining alu- 
minum to aluminum and aluminum to 
dissimilar metals for tensile strengths 
to 25,000 psi. The applicability of these 
solders to various production processes 
is indicated. 

The folder has been published by 
All-State Welding Alloys Co., Inc 
249-55 Ferris Ave., White Plains, N. Y 
Single copies of the folder, or a sufficient 
number to supply individual copies for 
welder crews, are free for the asking . . 
may be had from the company or any 
All-State distributor. 


Handbook for Welding Design 
Announced by British 
Institute of Welding 


The Institute of Welding announces 
that it will publish in October the first 
of the three volumes of the Handbook for 
Welding Design. This work has been in 
preparation for several vears and has 
engaged the voluntary help of the lead- 
ing experts in all applications of welding 
in England. 

“Here,”’ the Institute points out, ‘in a 
readily accessible form, is information 
relevant to the design of products fabri- 
cated in mild or low-alloy steels by the 
metal-are welding process. With Vol 
1, the designer of a welded assembly or 
structure will have at his fingertips the 
fundamental data necessary to design a 
product that is economical to make and 
of the required standard of quality. 

“Vol. | of the Handbook for Welding 
Design deals with the general informa- 
tion of the subject in a detailed way. 
As with the other two volumes it is 
representative of the latest British 
practice in engineering design, and the 
information it contains is based on the 
relevant British Standards or other rec- 
If no such au 
thoritative requirements exist the best 
British practice is quoted. 


ognized specifications. 
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Tops in the Industry! 


The Welding Journal is the 
world’s most authoritative 
welding and allied process 
magazine; tt has fully 2\/ 
times the editorial content 
of any competing magazine; 
it is unequalled in coverage 
of welding engineering, 
research and application 


If you have a product 


for the welding or allied 


industries, the Journal's 


pages will reach your market! 
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“With eight chapters and 328 pages, 
Vol. | is an essential book for the Engi- 
neer, Designer and Student. From 
choice of materials to cost, all the data 
concerned with metal-are welding de- 
sign are presented clearly and concisely. 
An Appendix that provides guidance on 
the sizes of structures that can normally 
be transported by road or rail in the 
United Kingdom is also included.” 


Farm Repair Chart 


Job welding shops, farm implement 
dealers operating repair departments, 
rural service farmers and 
plantation managers can obtain a free 


stations, 


two-color farm repair wall chart by 
requesting TIS 259% from Technical 
Information Service, Eutectic Welding 


Alloys Corp., 40-40 172nd St., Flushing 
58, N.Y. 

The chart is printed on heavy paper 
and is designed to remind users of farm 
equipment that welded repairs are an 
important source of time and money 
savings. 

More than 65 agricultural applica- 
tions for welding are pictured and dis- 
cussed. The chart shows how to re- 
pair equipment like pitch forks and 
other small tools. Advanced welding 
techniques are also shown for construe- 
tion and repair of such modern equip- 
ment a8 portable aluminum tree spray- 
ing towers and irrigation systems. 


Plastics House Organ 


The latest issue of its bi-monthly ex- 


Copied by all but never equalled! 


Need fast-starting 
A-C welder? 


Get the BEST! 


Westinghouse TA...the a-c welder with 
exclusive “wide-amp control,” with 80 
open-circuit volts, with virtually no arc 
blow ... is the fastest and most efficient 
a-c welder available today. 

The Westinghouse TA exceeds NEMA 
Standards on both the high and low 
sides of the current range. With the TA, 
you get single-range stepless current 
control for minimum current change- 
over time. 

The TA is rugged, exclusively weather- 
proot, Core and coils are double-dipped 
and baked, another exclusive. 

If you need fast-starting, low-cost a-c 
welding, why not get the best machine 
available, Get the Westinghouse TA. For 
information or demonstration, fill out 
and mail attached coupon. j-21950 


WESTINGHOUSE ELECTRIC CORPORATION 
Welding Dept., Box 668 
Pittsburgh 30, Pennsylvania 


Send full information on the 
Westinghouse TA welder. 


Have welding specialist call. 


WATCH 


WESTINGHOUSE! 


WHERE B14 THINGS 
ARE HAPPENING FOR Your 


New Literature 


ternal house organ, Plastics Weldor and 
Fabricator, is now available from the 
American Agile Corp., Maple Heights 
(Cleveland), Ohio. 

In all, the four-page literature con- 
tains more than a dozen photographs 
illustrating seven separate articles. 

Copies may be obtained, without cost 
from the American Agile Corp., P. 0 
Box 168, Bedford, Ohio. 


Listing of Industrial Research 
Laboratories Is Published 


The publication of “Industrial Re 
search Laboratories of the United 
States (1956),” the tenth edition of an 
annotated directory that has been 
compiled and published by the Nationa! 
Academy of Sciences-National Researc! 
Council at intervals since 1920, has 
recently been announced. 

The 1956 edition includes informa- 
tion on 4834 laboratories of 4060 
companies gathered during the first hal! 
of 1955. The entry for each organiza- 
tion reported shows the names and 
locations of its laboratories, its prin 
cipal research executives, the number of 
professional, technical and 
trative employees in each laboratory as 
well as the kinds of research in which 
they are engaged. In addition, as an 
aid in finding individual laboratories o1 
subsidiaries of large companies, an 
effort. has been made to report the en 
tire structure of an organization unde: 
its parent company’s name with ex- 
tensive cross-references to component 


adminis 


units, subsidiaries and laboratories. 

A simple alphabetical code indicates 
the types of research services performed 
by each laboratory, showing whether it 
undertakes research only for its parent 
company or sponsor or whether it also 
does fee or contract research for others 
whether it offers consultation or ad 
vice, and whether it does testing and 
analysis. The code also indicates the 
kind of sponsorship under which each 
laboratory operates, i.e., whether it is 
owned by a commercial organization 
by a nonprofit research institute, by a 
trade association, or is an independent 
commercial laboratory 
and university research and develop 
ment laboratories are not included 


Government 


An index of research activities in- 
cludes well over 1000 major subject 
headings. A 10-page index of the 
geographical location of the labora 
tories is also included. The usefulness 
of the directory for reference purposes is 
further increased by the additioa of an 
edge index to the alphabetical listing of 
the laboratories. 

Industrial Research Laboratories may 
be purchased from the Academy-Re- 
search Council through the Publications 
Office for $10 per copy. Discounts are 
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given to all educational and other non- 
profit organizations, all local and state 
governments in the United States and to 
all units of the Federal Government 


Welding Equipment 


Twelve-page illustrated bulletin No 
156 describing their line of specially 
engineered and standard resistance and 
are welding equipment is available from 
the Acro Welder Mfg. Co., 1719 W 
St. Paul Ave., Milwaukee 3, Wis 

Acro engineers and manufactures 
single and multihead welders for semi- 
and fully automatic operation and 
features specially designed work posi- 
tioning fixtures. 


High-Speed Welding 


A 12-page reprint entitled High 
Speed Welding of Steel Compressor 
Cases,” by C. F. Stephenson, York 
Corp and R. A. Stone, Air Reduction 
is now available from Ai Reduction 
Sales 

teprinted from TH W ELDING 
JOURNAL, this paper covers the success 
ful application of inert-gas metal-ari 
welding to the produc tion of a hermeti 
line of compressors for room air con 
ditioners and refrigeration units 

tequest a copy by writing Air Re 
duction Sales Co., a division of Ai 
Reduction Co., Inc., 150 BE. 42nd St 
New York 17, N. Y 
ADR 100. 


Specily Form 


Oxygen Machining of 
Sprockets 


Machining teeth in large sprockets 
and gears is simplified by a process of 
Cogmatic Flame Machining wecord 
ing to Seaman-Andwall Corp., Mil 
waukee, Wis 


ers The process is described as in 


equipment manulactur 


volving the precise control of a fast 
cutting torch, moving on machined 
wavs, over the metal blank, guided by 
special cam for control of tooth shapes 
sizes and spacings through pantograph 
mechanism. Machining is automatix 
weurate to tolerances ranging trom pius 


or minus 0.007 i. on smaller sprockets 


1956 


to plus or mimus 0.015 tn. on larger 
sprockets 

The company offers a special book let 
covering the technique and advantages 
of Flame Machining to heavy industry 
It ma he obtained by 
man-Andwall Corp 
Milwaukee | 


writing the 
305-A-2, N. 25th St 
Wis 


lron-Powder Electrodes 


Bulletin GED-3048, Low-H ydrogen 
Pow lered-M et 


gives teatures 


Electrodes, four pages 
deposition rates und 
properties of low-hydrogen, powdered 
metal electrode Strikeasy and 
LH-2, and is now tilable from General 
Electric Co., Schenectady 5, 


Weldirectory 


The Lineoln Electric Co. has revised 
its Weldirectory for Mild Steel and Lou 
Alloy High-Tensile Steel SB-I351) to 
include newest iron powder and other 
electrode TI provides a 


descr ption of ea 


electrode, its physical 
properties and chemical composition 
recommended welding procedures, an 
operator's reference table and a list of 
typical applications for each electrode 
For your copy write to Lineoln 


Electric Co., Cleveland 17, Ohio 


REVIEWS 


OF NEW BOOKS 


Residual Welding Stresses 


Residual Welding Stresses, by R. Gun 
nert Price. Sw Ky 20,00 16 pages 


nd 99 illustrations. Published b 
Aln yvist & Wikse 26 Gramila Brogatan 
Stockholm Sweden, 1955 
tributing Agent Lounz. 11 


1th St., New York 17, N. Y. Price $4.00 
In this work, the author discusses the 
resuits of | own investigations These 
iseton a method for 
resid tresses, a method ir 
ented by the author and recommended 


the I1W f the measurement of 


velding There are 
examples thustrating hi ethod 
ipplied to welded objects, e.g 

in onstruction—a field where the 


method is now being applied for routine 


checks 


Vew Late rature 


Che author further presents a mathe- 
matical treatment of the origin, m- 
tensity and distribution of residual weld- 
ing streases, using his own measuring 
method to prove his theoretical results 
He employs original and interesting 


methods to snow first, how residual 
welding stresses can be reduced by 

lo procedures and, secondly, how 
the reases affect the durability and 
security of a weldment 


Welding Time Studies 
Time Studies of Welding (Wit- 


schaftliches Sehwe n), by H. Schnet- 
der and other members of the German 
Welding Society Price 4.50 marks 
68 pages. Published by Fried Vieweg 
& Sohn, Braunschweig, Germany, 1956 

The procedure for measuring and 
estimating the tune requirements of 
manual are and gas welding is de- 


scribed in this bool The time to pro- 


luce an item is divided into four parts 
1) preparation 4, wtual welding, 
wee ol ich peening and 


cleaning the weld, and (d) distributed 


tinne ich is whiting for supplies 
Time studies of eral representative 
products are given in detail Tables 
are givel howing the time to oxygen 
eut plate eld pipe ind deposit elec 
trode The welding time per meter ol 
weld for several types of joints in flat 


ind horizontal) =positions The last 
third of the book lists recommended 
welding procedures and safety pre 
caution The test is concise, com- 
plete and easy to understand. (Re- 


viewed by Dr. Claussen.) 


Welding Conference Papers 
Papers Read at the Frankfurt Welding 


Conference in 1965 (Vortrige der Grosen 


technischen ‘T | rankfurt 


Mauin 1955 Price 6.50 marks, 108 

Published | Fried Vieweg & 

n, Braunschwew, Germany, 1955 
The 16 papers ce ered at the Frank 


furt Conference of the German Welding 


Societ n dune 1955 are published in the 


d tl hook The papers 
dea th the following topics (1) 
et 2) fumes from low-hydrogen 
electrode ater for high-tempera 
ture apy ition 1) austenitic welding 
n power plant ») welded steam tur 
bine 6) hard surfacing, (7) improved 
tog fa elded structures, (5) 
ed fal ting procedures, (9) 

pre ire ewiing oncrete remforcemng 
ba itting, (11) produc 
tt weuracy and 
tolerance yen cutting, (13) new 
tiling procesm 14) inert-are welding 


15) new developments in spot welding 
welding Procenses 
teviewed by 
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FOR ALL HEAT-DEPENDENT / 


Available in 
these Temperatures (F.) 


Sixty-three different compositions enable you to determine 
‘and control working temperatures from 113° to 2000° F. 

TEMPILSTIK® marks on workpiece “say when” by 
melting at stated temperatures — plus or minus 1%. 


ALSO AVAILABLE IN LIQUID AND PELLET FORM .. . WRITE 
“*WELDING DEPT. FOR SAMPLE TEMPIL® 
PELLETS . . . STATE TEMPERATURES OF INTEREST—PLEASE! 


agoO 
Tempil . ORPORATION 132 WEST 22ND STREET, NEW YORK 11,N. Y. 


Lincoln Electric Company 
Linde Air Products Company, a Division of Union 
Carbide and Carbon Corp 


Mallory & Co Inc 

Metal & Thermit Corporation 

Miller Electric Manufacturing Co 
Air Reduction Outside back cover, 705, 715 Modern Engineering Co 
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SUPERGOGGLES by Jackson 
Truly a Cover-All Design 


They’re wider to allow plenty of inside room for good fit and 


free up and down movement where today’s larger (never wider 
than 5!!;.") prescription and safety spectacles are- worn 

They’re also deeper, to clear the bridge of “horn-rimmed”’ 
glasses, somewhat deeper along the temples to afford greater 
side protection to the eyes, without being bulky. 

This width and depth, added only where needed, gives an 18‘; 
greater, well ventilated inside area, making the Supergoggles 
also more comfortable, cooler to wear. 

Eye cups are of strong plastic, non-conductive, non-irritating 
A large, screen covered vent in each cup prevents fogging. Cups 
are joined by a metal bar, flexible enough to fit the goggles indi- 
vidually, rigid enough for one-hand positioning. A large leather 
pad closes in softly around the nose. Lenses, held by threaded 
plastic retaining rings, are replaced without tools. 


Series '7O’ 


For Gas Welding, Flame Cutting & Brazing, 
types W-70 and WR-70 have 50 mm. 
lenses, shades 3 thru 6. Baffle plates over 
vent screens exclude light, flying particles. 
For Chipping and Grinding, types G-70 and 
GR-70 have 50 mm. clear, hardened lenses. 
Elastic Headband holds WR-70, GR-70. 

Plastic Headrest holds types W-70 and 
G-70 Extruded plastic, im- 
pregnable to moisture, holds its shape, is 
Positive locking adjust- 
Cork- 
padded sweatband is easy, inexpensive to 
Adjustable springs, in telescopic 


more firmly 
easy to sterilize 
ment has clearly marked hat sizes 


replace 


arms, hold goggles gently against face. 


Series ‘50’ Goggles fit over norrow-frame Series ‘60° Unigoggles fit over the widest 


prescription glasses ond safety spectacles prescription and safety glasses now in use 


Sold World-Wide 


PRODUCTS, INC. | 


WARREN+MICHIGAN 


through Distributors and Dealers 
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(Quality in Datoila these factors make 


the Airco #10 Radiagraph your best buy 


The #10 Radiagraph is a portable (43 Ib) gas cutting 3. Drive Shaft (under housing) runs on replaceable needle 
machine designed to cut metals up to 6” thickness. It will bearings which reduce friction to a minimum and affords a 
cut straight lines of any length, circles from 3” to 85” diam- maximum of free motion 

eter, arcs up to a radius of 42'2” — all with square or bev 


eled edges. Designed to provide the greatest degree of cutting 4 Caster Wheels run in 4 machined groove in track for 


accuracy and convenience of operation, the husky overall 8 ete! machine stability and more accurate cutting 


construction of the #10 has made it an indispensable tool 
5. Torch Holder Assembly is made of brass forgings which 


wherever steel is to be cut to size for fabrication. Here are 
withstand more abuse than castings and have greater cor 


a few of the quality details that don’t meet the eye 
rosion resistance than tron or steel 

1. Governor Control Variable Speed Motor puts the 

entire speed range (4 to 50 ipm) at operator's fingertips. 6+ Track ts cold rolled steel with two machined grooves 
An indicator showing all speed settings is provided. Speed 19 which wheels travel, and has track sections with tongue 


can be increased or decreased while cutting is in progress ind grooved joints for correct alignment when multiple 


speed is not affected by load or voltage changes lengths are used for progressive cutting 


2. Clutch Lever allows the machine to be rolled freely Airco oxyacetylene shape cutting machines include the Airco 
in either direction. This feature is a time-saver when align- Camograph, Monograph, Duograph, Oxygraph and 
ing the machine with work Travograph. Write today for literature 

On the west coast ~ 


. 
~ 
AT THE FRONTIERS OF PROGRESS YOu'LL FIND... * 
Air Reduction Pacific Company 


Air REDUCTION SALES COMPANY Internationally — sional 


A division of Air Reduction Company, incorporated, New York 17, N.Y. Cuban Air Products Corporation 
In Canada 
Offices and deciers in Air Reduction Canada Limited 
most principal cities 
Products of the divisions of Air Reduction Company, tncorporoted, include: AIRCO — industri! goses, welding ond cutting equipment, and acetylenic chemicals * PURECO 


carbon dioxide, liquid-solid * OHIO — medical goses and hospital equipment * NATIONAL CARBIDE — pipeline acetylene and calcium carbide * 
COLTON — polyviny! acetates, alcohols, and other synthetic resins. 
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